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(57) ABSTRACT 

The invention relates to methods to prevent, treat, ameliorate 
or sloW the progression of one or more of a blood cell de? 

ciency, unWanted in?ammation, allergy, immune suppression 
condition, immunosenescence, autoimmune disorder, infec 
tion, neurological disorder, cardiovascular disorder, pulmo 
nary disorder, trauma, hemorrhage, bone fracture or 
unWanted or excess bone loss With steroid compounds con 
taining carbon-carbon double bonds Within the fused four 
ring system such that the steroid compounds are unsaturated. 
The unsaturated steroid compounds include 3,1 6a, 17 [3 -trihy 
droxy-7-acetoxy-androst-1,3,5(10),6-tetraene, 3,160.,176 
trihydroxy-7-methoxy-androst-1,3,5(10),6-tetraene, 3,176 
dihydroxy-7-acetoxy-160t-?uoro-androst-1,3,5(10),6 
tetraene, 3,17[3-dihydroxy-7-methoxy-1 60t-?uoro-andro st 
1,3,5(10),6-tetraene, 3,17[3-dihydroxy-7,160t-diacetoxy 
androst-l,3,5(10),6-tetraene and 3,17[3-dihydroxy-7 
methoxy-l60t-acetoxy-androst-1,3,5(10),6-tetraene. 

29 Claims, N0 Drawings 
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STEM CELL EXPANSION AND USES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of US. patent 
application Ser. No. 11/241,670, ?led Sep. 29, 2005 noW 
abandoned, Which claims priority from abandoned U.S. pro 
visional application Ser. No. 60/614,869, ?led Sep. 29, 2004, 
both of Which are incorporated herein by reference. 

FIELD OF THE INVENTION 

The invention relates to methods to obtain stem cells in 
vivo or in vitro and uses thereof to treat conditions such as 

damaged or injured tissues or organs or Where there is tissue 
damage associated With trauma, in?ammation or oxidative 
stress. 

BACKGROUND 

Stem cells have been obtained from sources such as embry 
onic tissues, cord blood and other sources. US. Pat. No. 
6,200,806 describes pluripotent stem cells obtained from 
human embryonic tissue. Such cells are capable of prolifer 
ating in vitro Without signi?cant karyotype changes While 
maintaining a capacity to differentiate into endoderm, meso 
derm, and ectoderm tissues. These cells are negative for the 
SSEA-l marker, positive for the SSEA-4 marker, express 
alkaline phosphatase activity and are pluripotent. These cells 
have euploid karyotypes and none of the chromosomes are 
obviously altered. 
US. Pat. No. 5,843,780 describes a puri?ed preparation of 

primate embryonic stem cells that is capable of proliferation 
in an in vitro culture for and maintains a karyotype in Which 
all the chromosomes characteristic of the primate species are 
present and not noticeably altered through prolonged culture. 
These cells maintain a potential to differentiate into deriva 
tives of endoderm, mesoderm, and ectoderm tissues through 
out the culture. These cells Will typically not differentiate 
When cultured on a ?broblast feeder layer and they can dif 
ferentiate to trophoblasts and produce chorionic gonadotro 
pin When cultured at a high density. 

Pluripotent cells have been obtained from preimplantation 
embryos of several animals, e.g., Evans, et al., Theriogenol 
ogy 33(1): 125-128, 1990; Evans, et al., Theriogenology 
33(1): 125-128, 1990; Notarianni, et al., J. Reprod. Fertil. 
41(Suppl.):51-56, 1990; Giles, et al., Mol. Reprod. Dev. 
36:130-138, 1993; Graves, et al., Mol. Reprod. Dev. 36:424 
433, 1993; Sukoyan, et al., Mol. Reprod. Dev. 33:418-431, 
1992; Sukoyan, et al., Mol. Reprod. Dev. 36:148-158, 1993; 
Iannaccone, et al., Dev. Biol. 163:288-292, 1994). 
Human embryonic carcinoma cells, Which are pluripotent 

cells obtained from teratocarcinomas resemble human 
embryonic stem cells (Andrews, et al., Lab. Invest. 50(2): 147 
162, 1984; AndreWs, et al., in: Robertson E., ed. Teralocar 
cinomas and Embryonic Stem Cells: A Practical Approach, 
Oxford: IRL press, pages 207-246, 1987). Embryonic carci 
noma cells can be induced to differentiate in culture, Which is 
characterized by the loss of speci?c cell surface markers 
(SSEA-3, SSEA-4, TRA-1-60, and TRA-1-81) and the 
appearance of neW markers. 

Stem cell populations and methods to use them have also 
been described elseWhere, see, e.g., US. Pat. Nos. 5,453,357, 
6,986,887, 6,936,281, 6,967,029 and 6,872,389. Methods to 
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2 
obtain quantities of stem cells suf?cient for treating clinical 
conditions are typically relatively expensive and compli 
cated. 

There is a current need for cost-effective methods for 
obtaining stem cells and using them to treat ameliorate vari 
ous diseases associated With tissue or organ damage such as 

cardiovascular diseases, pulmonary conditions, neurological 
disorders, trauma, blood cell de?ciencies and immune sup 
pression conditions associated With aging or other causes. 
The invention provides methods to accomplish these. The use 
of these agents can be combined With one or more conven 

tional treatments for these disorders. 

DESCRIPTION OF THE INVENTION 

Summary of invention embodiments. In principal embodi 
ments the invention provides methods to obtain or expand 
stem cells in vivo and in vitro and methods to use them. 
The methods include a method to prevent, treat, ameliorate 

or sloW the progression of one or more of a blood cell de? 
ciency, unWanted in?ammation, allergy, immune suppression 
condition, immunosenescence, autoimmune disorder, infec 
tion, cancer or precancer, neurological disorder, cardiovascu 
lar disorder, pulmonary disorder, trauma, hemorrhage, bone 
fracture, unWanted or excess bone loss, androgen de?ciency, 
estrogen de?ciency, a congenital or hereditary disorder or a 
symptom of any of these conditions in a subject Who has the 
condition or Who is subject to developing the condition, com 
prising administering to a subject, or delivering to the sub 
ject’s tissues, an effective amount of a formula 1 compound 

or a metabolic precursor, a metabolite, salt or tautomer 
thereof, Wherein the dotted lines are optional double bonds 
and 0, 1, 2, 3, 4 or 5 double bonds, some of Which may be 
conjugated, each R1, R2, R3, R4, R5, R6 and R10 indepen 
dently or together are iH, 40H, 4ORPR, iSRPR, iSH, 
iN(RPR)2, iNHRPR, iNHZ, A)iSii(Rl3)3, iCHO, 
%HS, iCN, iSCN, iNOz, iN3, iCOOH, iCO 
ORPR, ADSO3H, iOSOzH, ADPO3H2, :O, :S, 
:NiOH, :NADCH3, :CH2, :CH%H3, :CH-op 
tionally substituted alkyl, ester, thioester, thionoester, phos 
phoester, phosphothioester, phosphonate, phosphonate ester, 
thiophosphonate, thiophosphonate ester, phosphiniester, 
sul?te ester, sulfate ester, sulfamate, sulfonate, sulfonamide, 
amide, amino acid, peptide, ether, thioether, acyl, thioacyl, 
carbonate, carbamate, halogen, optionally substituted alkyl, 
optionally substituted alkenyl, optionally substituted alkynyl, 
optionally substituted aryl, optionally substituted heteroaryl, 
optionally substituted heterocycle, optionally substituted 
monosaccharide, optionally substituted oligosaccharide, 
polymer, spiro ring, epoxide, acetal, thioacetal, ketal, 
thioketal, iSiS-optionally substituted alkyl, :NiO-op 
tionally substituted alkyl, :N-optionally substituted alkyl, 
iNH-optionally substituted alkyl, iNHiS(O)(O)-option 
ally substituted alkyl, iN(optionally substituted alkyl)2 



US 7,9l0,755 B2 
3 

Where each optionally substituted alkyl is independently 
selected, or, one or more of tWo adjacent R1, R2, R3, R4, R5, 
R6 and R10 comprise an independently selected epoxide or 
optionally substituted saturated or unsaturated cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or 
cyclooxyl ring any of Which rings optionally contain a ring 
heteroatom such as 40*, iSi, iNHi or :Ni; R7 is 
-O-, -S-, iS(O)(O)i, iNRPR, %(Rlo)zi, 
*C(RIO)Z%(RIO)Z*, %(RIO)Z%(RIO)Z%(RIO)Z*, 
-C<R1°)H>-C(R1°)2-, -C(R1°)2-S%(R1°)2-, 
iC(R1O)2iNRPR%(RlO)2i, A)iC(RlO)2i, -S% 
(Rlo)2i or iNRP RiC(R1 O)2i, Where each R1 O is indepen 
dently selected; R8 and R9 independently are 4C(RlO)2i, 
iC(RlO)24C(RlO)2is iois iO4C(RlO)2i> isis 
-S(O)(O)-, -S%<R1°)2-, -S(0)(0)%(R1°)2-, 
iNRPRi or iNRPR4C(RlO)2i, or one or both of R8 or 
R9 independently are absent, leaving a 5-membered ring, 
Where each R10 is independently selected; R11 is 40*, 
-S-, iS(O)(O)i, iNRPRi, iCHZi, %HRlOi, 
*C(Rl°)2< *C(RIO)Z*O%(RIO)2*, %(Rl°)2*$* 
C(RlO)2< %(RIO)Z*S(O)(O)%(RIO)Z< 4C(RIO)2* 
NRPR%(RlO)2i, iO%(RlO)2i, iS%(RlO)2i, 
iS(O)(O)iC(RlO)2i or iNRPR4C(R1O)2i, Where each 
R10 is independently selected; Rl3 independently is Cl_6 
alkyl; RPR independently are iH or a protecting group; and 
optionally Wherein one, tWo or three of the l-, 4-, 6- and/or 
l2-positions are optionally substituted With (i) an indepen 
dently selected Rlo moiety When a double bond is present at 
the corresponding l-, 4-, 6- or l2-position, or (ii) one or tWo 
independently selected R1O moieties When no double bond is 
present at the corresponding l-, 4-, 6- and/or l2-position. 

Other embodiments include (1) compositions that com 
prise a formula 1 compound and one or more other com 
pounds such as an excipient(s) or a reactant or by-product of 
synthesis of the formula 1 compound, (2) formulations that 
comprise a formula 1 compound and l, 2, 3, 4, 5, 6 or more 
excipients and (3) compositions that comprise partially puri 
?ed or puri?ed formula 1 compounds, optionally in a com 
position that comprises l, 2, 3, 4, 5, 6 or more excipients 
and/or other compounds. The formulations can be designed 
for human or pharmaceutical use or they can be suitable for 
veterinary use. Therapeutic uses include the use of a formula 
1 compound for the preparation of a medicament and use of a 
formula 1 compound for the preparation of a medicament for 
the prophylaxis, treatment or amelioration of a condition or 
symptom disclosed herein. Other embodiments are as 
described elseWhere in the speci?cation or the claims. 

De?nitions. As used herein and unless otherWise stated or 
implied by context, terms that are used herein have the mean 
ings de?ned beloW. Unless otherWise contraindicated or 
implied, e.g., by including mutually exclusive elements or 
options, in these de?nitions and throughout this speci?cation, 
the terms “a” and “an” mean one or more and the term “or” 
means and/or. 

Reference to an androstene compound, e.g., 3,l60t,l7[3 
trihydroxyandrost-3,6-diene, means that the hydrogen atom 
or other moiety at the 5-position is in the ot-con?guration, 
Which is sometimes speci?ed in the compound name, e.g., 
3,16a,l7[3-trihydroxy-5ot-androst-3,6-diene. For andros 
tanes With hydrogen at the 5-position in the [3-con?guration, 
the compound name Will specify this con?guration, e.g., 
3,16a,l7[3-trihydroxy-5[3-androst-3,6-diene, unless the con 
?guration is otherWise apparent from a chemical structure or 
from context. For androstanes or androstenes, hydrogen 
atoms or other R1O moieties at the 8-, 9- and l4-position, are 
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4 
in the [3-, 0t— and ot-con?gurations respectively, unless other 
Wise speci?ed, e.g., by chemical structure, or implied by 
context. 

As is apparent from the formula 1 structure, one or more 
variable groups may be absent When a double bond is present. 
Thus, When the compound contains an 8(9) double bond, R10 
at the 8- and 9-positions are both absent. Similarly, When a 
double bond is present at the 3-position one Rl moiety Will be 
absent and When a double bond is present at the l6-position 
one R3 moiety and one R4 moiety Will be absent. 
A “formulation”, “pharmaceutical formulation” or the like 

means a composition that one can administer to a subject, e. g., 

human, mammal or other animal, usually Without further 
manipulations that change the ingredients or the ingredient 
proportions that are present. Formulations include poWders or 
other preparations that are prepared for use by addition of one 
or more liquids that act as solvents or suspension vehicles. 
Formulations Will typically comprise a single formula 1 com 
pound and one or more excipients. Formulations are suitable 
for human or veterinary applications and Would typically 
have expected characteristics for the formulation, e. g., 
parenteral formulations for human use Would usually be ster 
ile and stored in a suitable closed container. 
When referring to mixtures that contain a formula 1 com 

pound, an “invention composition”, “composition” or the like 
means a composition, that is a formulation or that can be an 

intermediate one can use, e.g., to make a formulation or a 

different formula 1 compound. Compositions also include 
other types of mixtures, e.g., (l) reagents for assays or cells 
that contain With a formula 1 compound or mixtures of com 
pounds and (2) compounds used to make a formula 1 com 
pound or by-products of formula 1 compound synthesis, 
metabolism or analysis. 

Phrases such as “administration of a compound of formula 
l”, “treatment With a formula 1 compoun ”, “use of a formula 
1 compound” or similar terms mean that the compound(s) is 
administered to, contacted With or delivered to, the subject or 
to the subject’s cells or tissues in vitro or in vivo by one or 
more suitable methods, e.g., in vivo delivery canbe by an oral, 
topical, subcutaneous, subdermal, aerosol, parenteral, buccal 
or sublingual route. 

Expressions such as “a formula 1 compound(s)”, “a for 
mula 1 compound” and the like mean compositions or for 
mulations Where one, tWo or more formula 1 compounds are 
present. Any reference to a “formula 1 compound”, “one or 
more compounds of formula l” or the like means that the 
formula 1 compound can have any structure disclosed herein 
that is Within the de?nition of formula 1 compounds. The 
phrase formula 1 compound or formula 1 compound(s) is 
sometimes abbreviated as “FlC” or “FlC(s)” and formula 1 
compounds may be abbreviated as “FlCs”. 

Reference to subject matter “as disclosed herein” such as a 
“therapeutic treatment or agent as disclosed herein”, a “dos 
ing protocol as disclosed herein” or a “clinical condition or 
symptom as disclosed herein” or the like means a treatment, 
agent, protocol, condition, symptom or the like that is 
described herein or in any reference that is cited herein. 
An “excipient”, “carrier”, “pharmaceutically acceptable 

excipient”, “pharmaceutically acceptable carrier” or similar 
terms mean one or more component(s) or ingredient(s) that is 
acceptable in the sense of being compatible With the other 
ingredients of invention compositions or formulations and 
not overly deleterious to the patient, animal, tissues or cells to 
Which the FlC, composition or formulation is to be adminis 
tered. 
A “subject” means a human or animal. Usually the animal 

is a mammal or vertebrate such as a primate, rodent, lago 
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morph, domestic animal or game animal. Primates include 
chimpanzees, Cynomolgus monkeys, spider monkeys, and 
macaques, e.g., Rhesus or Pan. Rodents and lagomorphs 
include mice, rats, Woodchucks, ferrets, rabbits and hamsters. 
Domestic and game animals include coWs, horses, pigs, 
sheep, deer, bison, buffalo, mink, felines, e.g., domestic cat, 
canines, e.g., dog, Wolf and fox, avian species, e.g., chicken, 
turkey, emu and ostrich, and ?sh, e. g., trout, cat?sh and 
salmon. Subject includes any subset of the foregoing, e.g., all 
of the above, but excluding one or more groups or species 
such as humans, primates or rodents. Other subsets of sub 
jects include subjects of a given species or group of species of 
varying ages, e.g., young humans, e. g., about 1 Week of age to 
about 9 years of age, adolescent humans, e.g., about 10-19 
years of age, adult humans, e.g., about 20-100 years of age, 
and mature adult or elderly humans, e.g., at least about 55 
years of age, at least about 60 years of age, at least about 65 
years of age or a range of ages such as about 55-100 years of 
age. Thus, as used herein, prevention or treatment of a dis 
ease, condition or symptom may include or exclude any sub 
set of subjects that are grouped by age. 
The terms “effective amount”, “effective dose” or the like 

With reference to a F1C(s) mean an amount of the F1C(s) that 
is su?icient to elicit a desired or detectable response, e.g., 
detectable restoration of normal immune responsiveness in an 
immunode?cient subject to Which it is administered, e.g., a 
human, or to detectable modulation or amelioration of cellu 
lar parameter or a clinical condition or symptom or a detect 
able amount for analytical or other characterization use. 

Terms such as “use”, “treat”, “treatment”, “address” or the 
like in the context of using the FlCs in the treatment methods 
or other methods disclosed herein mean that a FlC is admin 
istered to a subject, delivered to the subject’s tissues or con 
tacted With tissues, cells or cell free systems in vivo or in vitro, 
e.g., as described herein or a reference cited herein. Typically 
such use or treatment results in, e.g., (1) detectable improve 
ment in or amelioration of the condition or symptom being 
treated, (2) detectable modulation in the activity, level or 
numbers of a relevant biomolecule, therapeutic immune cell 
population or a pathological cell population, (3) sloWing of 
the progression of a condition or delaying its onset, or reduc 
tion of the severity of a symptom(s) of the condition or (4) 
another detectable response as described herein. Any such 
amelioration may be transient, e.g., lasting for at least a feW, 
e.g., about 1, 2 or4 hours to about 10, 12 or 24 hours orlasting 
for days, e.g., about 1, 2, 3 or 4 days to about 5, 7, 10 or more 
days. Amelioration may be prolonged, e.g., lasting from 
about 10, 12, or 14 days, to about 18, 21, 28, 35, 42, 49, 60 or 
more days, or amelioration may be permanent. A treatment 
may sloW the progression of a disease or symptom or it may 
reduce the severity thereof, e.g., onset of a disease or a symp 
tom may be delayed in at least some subjects for about 1-24 
hours, about 2-10 days, about 2-30 days or for about 1-5 years 
compared to subjects Who are not treated With suf?cient 
amounts of the FlC. Thus, a FlC use or treatment typically 
results in detectable modulation in a relevant biological 
parameter such as modulation of the level, activity or relative 
amount of a target effector or suppressor immune cell popu 
lation, interleukin, cytokine, chemokine, immunoglobulin 
compared to a suitable control, e.g., untreated. A FlC treat 
ment can also elicit modulation of the level or activity of a 
relevant transcription factor, enZyme, cell biological activity 
or level or activity of the etiological agent of the disease such 
as a pathogen, tumor cell or autoreactive immune cell subset. 
A treatment With a FlC may be used to delay or prevent the 
onset of a disease, symptom or complication or to ameliorate 
or sloW the progression of a preexisting disease, condition, 
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6 
symptom or complication, or to facilitate elimination of a 
disease, condition, symptom or complication. 

“Ameliorate”, “amelioration”, “improvement” or the like 
means a detectable improvement or a detectable change con 
sistent With improvement occurs in a subject or in at least a 
minority ofsubj ects, e.g., in at least about 2%, 5%, 10%, 15%, 
20%, 25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 85%, 
90%, 95%, 98%, 100% or in a range about betWeen any tWo 
of these-values. Such improvement or change may be 
observed in treated subjects as compared to subjects not 
treated With a FlC, Where the untreated subjects have, or are 
subject to developing, the same or similar disease, condition, 
symptom or the like. Amelioration of a disease, condition, 
symptom or assay parameter may be determined subjectively 
or objectively, e.g., self assessment by a subject(s), by a 
clinician’s assessment or by conducting an appropriate assay 
or measurement, including, e. g., a quality of life assessment, 
a sloWed progression of a disease(s) or condition(s), a 
reduced severity of a disease(s) or condition(s), or a suitable 
assay(s) for the level or activity(ies) of a biomolecule(s), 
cell(s) or by detection of cell migration Within a subject. 
Amelioration may be transient, prolonged or permanent or it 
may be variable at relevant times during or after a FlC is 
administered to a subject or is used in an assay or other 
method described herein or a cited reference, e.g., Within 
about 1 hour of the administration or use of a FlC to about 3, 
6, 9 months or more after a subject(s) has received a FlC. 
The “modulation” of, e.g., a symptom, level or biological 

activity of a molecule, replication of a pathogen, cellular 
response, cellular activity or the like, means that the cell, level 
or activity, or the like is detectably increased or decreased. 
Such increase or decrease may be observed in treated subjects 
as compared to subjects not treated With a FlC, Where the 
untreated subjects have, or are subject to developing, the same 
or similar disease, condition, symptom or the like. Such 
increases or decreases may be at least about 2%, 5%, 10%, 
15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 
85%, 90%, 95%, 98%, 100%, 150%, 200%, 250%, 300%, 
400%, 500%, 1000% or more or about Within any range about 
betWeen any tWo of these values. Modulation may be deter 
mined subjectively or objectively, e.g., by the subject’s self 
assessment, by a clinician’s assessment or by conducting an 
appropriate assay or measurement, including, e.g., quality of 
life assessments or suitable assays for the level or activity of 
molecules, cells or cell migration Within a subject. Modula 
tion may be transient, prolonged or permanent or it may be 
variable at relevant times during or after a FlC is adminis 
tered to a subject or is used in an assay or other method 
described herein or a cited reference, e. g., Within about 1 hour 
of the administration or use of a FlC to about 3, 6, 9 months 
or more after a subject(s) has received a FlC. 

Terms such as “antigen”, “immunogen”, “antigenic frag 
ment” or the like mean a molecule that comprises one or more 
epitopes that are capable of stimulating a subject’s immune 
system to make, e.g., a secretory, humoral or cellular antigen 
speci?c response against the antigen, immunogen or frag 
ment and/or the source from Which it Was derived, e.g., the 
source pathogen, tissue or cell. Antigenic fragments are syn 
thetic or natural derivatives of natural or intact antigens or 
immunogens that retain at least a detectable capacity, e.g., at 
least about 10%, 20%, 30%, 40%, 50% or more of the native 
antigen’s antigenic capacity, to stimulate a subject’s immune 
system in a desired manner. 

“Vaccine composition”, “vaccine” or similar terms mean 
an agent suitable for stimulating a subject’s immune system 
to ameliorate a current condition or to protect against or to 
reduce present or future harm or infection, e.g., reduced 
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tumor cell proliferation or survival, reduced pathogen repli 
cation or spread in a subject or a detectably reduced unWanted 
symptom(s) associated With a condition. Vaccines may 
modulate, typically detectably enhance, humoral, cell medi 
ated or innate immune responses. 

“Immunization” means the process of inducing a detect 
able and continuing moderate or high level of antibody or 
cellular immune response that is directed against one or more 
antigens to Which the subject has been exposed. Such 
responses are typically detectably maintained for at least 
about 3-48 months or more. 

At various locations in the present disclosure, e.g., in any 
disclosed embodiments or in the claims, reference is made to 
compounds, compositions, formulations, or methods that 
“comprise” one or more speci?ed components, elements or 
steps. Invention embodiments also speci?cally include those 
compounds, compositions, formulations or methods that are 
or that consist of or that consist essentially of those speci?ed 
components, elements or steps. The terms “comprising”, 
“consist of’ and “consist essentially of’ have their normally 
accepted meanings under US. patent laW. For example, dis 
closed compositions or methods that “comprise” a compo 
nent or step are open and they include or read on those 
compositions or methods plus an additional component(s) or 
step(s). Similarly, disclosed compositions or methods that 
“consist of’ a component or step are closed and they Would 
not include or read on those compositions or methods having 
appreciable amounts of an additional component(s) or an 
additional step(s). 

At various locations in the present disclosure, reference is 
made to ranges, e.g., of unit doses of FlCs or time periods for 
F 1 C dosing. For example, a F 1 C dose range may be described 
as “about 10 mg, 20 mg or 30 mg to about 50 mg, 100 mg or 
200 mg.” As used herein, this range description is intended to 
include all of the sub ranges, i.e., about 10 mg to about 50 mg, 
about 10 mg to about 100 mg, about 10 mg to about 200 mg, 
about 20 mg to about 50 mg and so forth. Similarly, a time 
range expressed as about 1, 2 or 3 days to about 7, 10 or 14 
days means about 1-7 days, about 2-7 days, about 3-7 days, 
about 1-10 days, about 2-10 days and so on. 

“Alkyl” as used here means linked normal, secondary, ter 
tiary or cyclic carbon atoms, i.e., linear, branched, cyclic or 
any combination thereof. Alkyl moieties, as used herein, may 
be saturated, or unsaturated, i.e., the moiety may comprise 
one, tWo, three or more independently selected double bonds 
or triple bonds. Unsaturated alkyl moieties include moieties 
as described for alkenyl, alkynyl and aryl moieties described 
beloW. The number of carbon atoms in an alkyl group or 
moiety can vary and typically is 1 to about 50, e.g., about 1-30 
or about 1-20, unless otherWise speci?ed, e.g., C1_8 alkyl or 
C1-C8 alkyl means an alkyl moiety containing 1, 2, 3, 4, 5, 6, 
7 or 8 carbon atoms. Unless otherWise speci?ed, alkyl groups 
Will contain 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 or more 
carbon atoms, typically from 1 to 20 carbon atoms or from 1 
to 8 carbon atoms. When an alkyl group is speci?ed, species 
may include methyl, ethyl, 1-propyl (n-propyl), 2-propyl 
(i-propyl, iCH(CH3)2), 1-butyl (n-butyl), 2-methyl-1-pro 
pyl (i-butyl, 4CH2CH(CH3)2), 2-butyl (s-butyl, iCH(CH3) 
CH2CH3), 2-methyl-2-propyl (t-butyl, 4C(CH3)3), amyl, 
isoamyl, sec-amyl, 1-pentyl (n-pentyl), 2-pentyl (‘CH 
(CH3)CH2CH2CH3), 3-pentyl (iCH(CH2CH3)2), 2-methyl 
2-butyl (4C(CH3)2CH2CH3), 3-methyl-2-butyl (‘CH 
(CH3)CH (CH3)2), 3 -methyl-1-butyl (4CH2CH2CH 
(CH3)2), 2-methyl-1-butyl (4CH2CH(CH3)CH2CH3), 
1-hexyl, 2-hexyl (4CH(CH3)CH2CH2CH2CH3), 3-hexyl 
(4CH(CH2CH3)(CH2CH2CH3)), 2-methyl-2-pentyl (4C 
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8 
(CH3)2CH2CH2CH3), 3-methyl-2-pentyl (iCH(CH3)CH 
(CH3)CH2CH3), 4-methyl-2-pentyl (%H(CH3)CH2CH 
(CH3)2), 3-methyl-3-pentyl (4C(CH3)(CH2CH3)2), 
2-methyl-3-pentyl (4CH(CH2CH3)CH(CH3)2), 2,3-dim 
ethyl-2-butyl (iC(CH3)2CH(CH3)2), 3,3-dimethyl-2-butyl 
(iCH(CH3)C(CH3)3), cyclopropyl (4CH<CH2CH2), 
cyclobutyl (4CH<CH2CH2CH2), l-methylcyclobutyl 
(iCH<CH(CH3)CH2CH2), 1,2-dimethylpropyl, 1,1-dim 
ethylpropyl, hexyl, 4-methylpentyl, l-methylpentyl, 2-meth 
ylpentyl, 3-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethyl 
butyl, 3,3-dimethylbutyl, 1,2-dimethylbutyl, 1,3 
dimethylbutyl, 1 ,2,2, -trimethylpropyl, 1 ,1 ,2 
trimethylpropyl, heptyl, 5-methylhexyl, l-methylhexyl, 2,2 
dimethylpentyl, 3,3-dimethylpentyl, 4,4-dimethylpentyl, 
1 ,2-dimethylpentyl, 1,3-dimethylpentyl, 1 ,4-dimethylpentyl, 
1 ,2,3 ,-trimethylbutyl, 1 ,1 ,2-trimethylbutyl, 1 ,1 ,3-trimethyl 
butyl, normal or branched octyl, 6-methylheptyl, 1-methyl 
heptyl, 1,1,3,3-tetramethylbutyl, normal or branched nonyl, 
1-, 2-, 3-, 4-, 5-, 6- and 7-methyloctyl, 1-, 2-, 3-, 4-, 5-ethyl 
heptyl, 1-, 2- and 3-propylhexyl, decyl, 1-, 2-, 3-, 4-, 5-, 6-, 7 
and 8-methylnonyl, 1- 2-, 3-, 4-, 5- and 6-ethyloctyl, 1-, 2-, 3 
and 4-propylheptyl, undecyl 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8- and 
9-methyldecyl, 1-, 2-, 3-, 4-, 5-, 6- and 7-ethylnonyl, 1-, 2-, 3-, 
4- and 5-propyloctyl, 1-, 2- and 3-butyloctyl, 1-pentylhexyl, 
dodecyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8-, 9- and 10-methylundecyl, 
1-, 2-, 3-, 4-, 5-, 6-, 7- and 8-ethyldecyl, 1-, 2-, 3-, 4-, 5- and 
6-propylnonyl, 1-, 2-, 3- and 4-butyloctyl, 1-2-pentylheptyl, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohep 
tyl, cyclooctyl, cyclononyl, cyclodecyl, i(CH2)ni 
<CHCH3)..-(CHZ).%H3, -(CHZ).-(CHC2HS)M 
(CH2)04CH3 and positional isomers of any of these moieties 
that can have one or more positional isomers, Where n, m and 
0 independently are 0, 1, 2, 3, 4, 5, 6, 7 or 8. Alkyl also 
includes species and groups described beloW for alkenyl, 
alkynyl groups, aryl groups, arylalkyl groups alkylaryl 
groups and the like. “Alkyl” thus includes vinyl, ethynyl, 
1-propynyl and the like. 

“Alkenyl” as used here means a moiety that comprises 
linked normal, secondary, tertiary or cyclic carbon atoms, i.e., 
linear, branched, cyclic or any combination thereof, that com 
prises one or more double bonds (4CH:CHi), e. g., 1, 2, 3, 
4, 5, 6 or more, typically 1, 2 or 3, Which can include an aryl 
moiety such as benZene. The number of carbon atoms in an 
alkenyl group or moiety can vary and typically is 2 to about 
50, e. g., about 2-30 or about 2-20, unless otherWise speci?ed, 
e.g., C2_8 alkenyl or C2-8 alkenyl means an alkenyl moiety 
containing 2, 3, 4, 5, 6, 7 or 8 carbon atoms. Alkenyl groups 
Will typically have 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 
16, 17, 18, 18 or 20 carbon atoms. When an alkenyl group is 
speci?ed, species include, e.g., any of the alkyl moieties 
described above that has one or more double bonds, methyl 
ene (:CHZ), methylmethylene (:CH4CH3), ethylmethyl 
ene (:CH4CH24CH3), :CHiCH2iCH2iCH3, vinyl 
(iCH:CH2), allyl, 1-methylvinyl, butenyl, iso-butenyl, 
3 -methyl-2 -butenyl, 1-pentenyl, cyclopentenyl, 1-methyl-cy 
clopentenyl, 1-hexenyl, 3 -hexenyl, cyclohexenyl, 1 -heptenyl, 
3-heptenyl, 1-octenyl, cyclooctenyl, 1-nonenyl, 2-nonenyl, 
3-nonenyl, 1-decenyl, 3-decenyl, 1,3-butadienyl, 1,4-penta 
dienyl, 1,3-cyclopentadienyl, 1,3-hexadienyl, 1,4-hexadi 
enyl, 1,3-cyclohexadienyl, 1,4-cyclohexaidenyl, 1,3-cyclo 
heptadienyl, 1,3 , 5-cycloheptatrienyl, 1,3 ,5 ,7 
cyclooctatetraenyl, i(CH2)ni(CH:CH)i(CH2)mi 
CH3, -(CH2>.-<CCH3:CH)-<CH2)..%H3, -(CH2>. 
i(CH:CCH3 )i(CH2)m4CH3, i(CH2)ni(CH:CH)O_ l 
i(CH2)m4CH2CH:CH2 and i(CH2)ni(CH:CH)O_ If 
(CH2)miCH2i(CH:CH)O_l4CH3, Where n and m inde 
pendently are 0, 1, 2, 3, 4, 5, 6, 7 or 8. Unless otherWise 



US 7,910,755 B2 
9 

speci?ed, alkenyl groups Will contain 2, 3, 4, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,23, 24, 25, 26, 27, 
28, 29, 30 or more carbon atoms, typically from 2 to 20 carbon 
atoms or from 2 to 8 carbon atoms. 

“Alkynyl” as used here means a moiety that comprises 
linked normal, secondary, tertiary or cyclic carbon atoms, i.e., 
linear, branched, cyclic or any combination thereof, that com 
prises one or more triple bonds (iCECi), e.g., 1, 2, 3, 4, 5, 
6 or more, typically 1 or 2 triple bonds, optionally comprising 
1, 2, 3, 4, 5, 6 or more double bonds, With the remaining bonds 
being single bonds. The number of carbon atoms in an alkenyl 
group or moiety can vary and typically is 2 to about 50, e.g., 
about 2-30 or about 2-20, unless otherWise speci?ed, e.g., 
C2_8 alkynyl or C2-8 alkynyl means an alkynyl moiety con 
taining 2, 3, 4, 5, 6, 7 or 8 carbon atoms. Alkynyl groups Will 
typically have 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 
17, 18, 18 or 20 carbon atoms. When an alkynyl group is 
speci?ed, species include, e.g., any of the alkyl moieties 
described above that has one or more double bonds, butynyl, 
iso-butynyl, 3-methyl-2-butynyl, 1-pentynyl, cyclopentynyl, 
l-methyl-cyclopentynyl, l-hexynyl, 3-hexynyl, cyclohexy 
nyl, 1 -heptynyl, 3 -heptynyl, 1-octynyl, cyclooctynyl, 1-nony 
nyl, 2-nonynyl, 3-nonynyl, 1-decynyl, 3-decynyl, 1,3 
butadiynyl, 1,4-pentadynyl, 1,3-pentadynyl, 1,3-hexadynyl, 
1,4-hexadynyl, 1,5-hexadynyl, 1,3-heptadynyl, 1,3,5-hep 
tatriynyl, 1,3,5,7-octatetraynyl, iCCH, 4CCCH3, 
iCCCH2CH3, 4CCC3H7, iCCCH2C3H7, i(CH2)ni 
(CEC)i(CH2)miCH35 i(CH2)ni(CEC)O-li(CH2)ni 
CHZCECH, i(CH2)ni(CEC)O_li(CH2)m4CH2i 
(CEC)0-1*CH3s i(CH2)ni(CEC)iCH2i(CEC)i 
(CH2)m4CH3, Where each n and m independently are 0, 1, 2, 
3, 4, 5, 6, 7 or 8. Unless otherwise speci?ed, alkynyl groups 
Will contain 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 ormore carbon 
atoms, typically from 2 to 20 carbon atoms or from 2 to 8 
carbon atoms. 

“Aryl” means an aromatic ring or fused ring system With no 
ring heteroatoms, e.g., phenyl or naphthyl. 

“Alkylaryl” means a moiety Where an alkyl group is 
bonded to an aryl group, i.e., -alkyl-aryl, Where alkyl and aryl 
groups are as described above, e.g., 4CH24C6H5 or 

iCH2CH(CH3)iC6H5. 
“Arylalkyl” means a moiety Where an aryl group is bonded 

to an alkyl group, i.e., -aryl-alkyl, Where aryl and alkyl groups 
are as described above, e.g., 4C6H44CH3 or iC6H4i 
CH2CH(CH3). 

“Substituted alkyl”, “substituted alkenyl”, “substituted 
alkynyl”, substituted alkylaryl”, “substituted arylalkyl”, 
“substituted heterocycle”, “substituted aryl”, “substituted 
monosaccharide” and the like mean an alkyl, alkenyl, alky 
nyl, alkylaryl, arylalkyl heterocycle, aryl, monosaccharide or 
other group or moiety as de?ned or disclosed herein that has 
a substituent(s) that replaces a hydrogen atom(s) or a substitu 
ent(s) that interrupts a carbon atom chain. Substituted hetero 
cycles may thus have a substituent bonded to a ring carbon or 
a ring heteroatom such as nitrogen. Substituents for any of 
these moieties include 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 or more 
independently selected 40*, iSi, iNHi, iC(O)i, 
iC(O)OH, iC(O)ORl5A, iC(O)ORPR, 4C(O)SRl5A, 
iC(O)SRPR, iCHO, iCHS, iCHzSH, 4C:Ni, 
iOH, :O, iORlsA, iORPR, 4C(O)ORPR, iO4C(O) 
H, 4C(O)CH3, 4C(S)CH3, 4C(S)SH, iC(S)SR15A, 
iC(S)SRPR, 4C(O)CH2OH, iC(O)CH2F, 4C(O)CH2Cl, 
iC(O)CH2Br, 4C(O)CH2I, iC(O)CF2H, iC(O)CF3, 
iC(O)NHCH3, 4C(O)NHC2H5, 4C(O)NHC(CH3)3, 
*0%H2*C(0)%(CH3)3, *C(O)%(CH3)3, 
iO4CH(CH3)iO4C(CH3)3, iC(O)Oi, iC(S)ORPR, 
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NHRPR, A)C(O)NRPRi, wc(o)NHRPR, %(:NH)i 
NH2, iC(:NH)OH, %(:NiNH2)OH, iC(O)NHOH, 
:NOH, :NOCH3, :NOCZHS, :NOC3H7, :NOC4H9, 
NHRISA, :NRISA, :Ni, iNRPRC(O)NRPRi, 
iNRPRC(O)NHRPR, iNRPRCHZi, iNRPRCHZCHZi, 
iNOZ, iONOz, isi, iSH, iSRISA, sRPR, :s, 
iS(O)Rl5A, iS(O)OR15A, s(o)i, is(o)(o)i, iois 
(O)(O)iNRPR, iS(O)(O)iNRPRiCH2i, iCH2iOi 
S(O)(O)iNRPRi, %HRl5AiS(O)(O)iNRPRi, 
%HR15AiS(O)(O)iNRPRiCHRl5Ai, iNHiS(O) 
(O)H, %H2iNHiS(O)(O)H, iCHRISAiNHiMO) 
(O)H, A)iS(O)(O)%HR15Ai, iCHRISAADiMO) 
(0)4, iCHRl5AA)iS(O)(O)iCHR15Ai, is(o)(o) 
H, iCHRl5AiS(O)(O)H, iNHiS(O)(O)iNHi, 
%HRl5AiNHiS(O)(O)iNHi, iCHRISAiNHiS 
(O)(O)iNHiCHRl5A, iNHiS(O)(O)iNHRPR, 
iNHiS(O)(O)iNH2, iNHiS(O)(O)iNHCH3, 
iNHiS(O)iNHi, %HRl5AiNHiS(O)iNHi, 
%HR15AiNHiS(O)iNHiCHRl5A, iNHiS(O)i 
NHRPR, iNHiS(O)iNH2, iNHiS(O)iNHCH3, 
iNHiS(O)i, %HRl5AiNHiS(O)i, iNHiS 
(O)%HRISA, iS(O)iNHRPR, iS(O)iNH2, iS(O)i 
NHCH3, iS(O)(O)A)i, iS(O)ORPR, iS(O)(O)OH, 
ADSO3HZ, iS(O)(O)ORl5A, iS(O)(O)ORPR, iS(O)OH, 
iS(O)ORl5A, iS(O)ORPR, iS(O)R15A, iS(O)RPR, 
%N, iSCN, iC(O)OH, iC(O)ORl5A, %(O)ORPR, 
%(O)SH, %(O)SRISA, %(O)SRPR, %(S)OH, %(S) 
ORISA %(S)ORPR, A)iP(O)(O)OH, A)iP(O)(O) 
ORl5 , iOiP(O)(O)ORPR, A)iP(S)(O)OH, iOiP 
(S)(O)ORl5A, A)iP(S)(O)ORPR, iOiP(O)(O)SH, 
A)iP(O)(O)SRl5A, iP(O)(O)SRPR, iF, %l, iBr, *1, 
%:NH, %:NCH3, %:NC2H5, %(:S)i, 
%6H5, iCH2C6H5, AD-A8, iS-A8, iC(O)-A8, ADC 
(O)-A8, 4C(O)O-A8, 4OPO3(RPR)2, -amino acid-, *0 
monosaccharide, iO-disaccharide, iS-monosaccharide, 
iS-disaccharide, a polymer, e.g., a PEG, and combinations 
of these moieties and salts on any of these moieties that can 
form a salt, Where each RPR independently is iH, an inde 
pendently selected protecting group or both RPR together are 
a protecting group, A8 is C1-C10 optionally substituted alkyl, 
and RISA independently are iH, ‘CH3, iCZHS, iC3H7, 
%4H9, iC(CH3)3, iCHzOH, %2H4OH, iC3H6OH, 
%4H8OHiC(CH2OH)(CH3)2, %3H5, iC4H7, option 
ally substituted C1-10 alkyl, C1-10 per?uoroalkyl, optionally 
substituted aryl, optionally substituted C1-12 alkylaryl, 
optionally substituted C1-12 arylalkyl, optionally substituted 
allyl, optionally substituted heterocycle, optionally substi 
tuted C1-4 alkyl-optionally substituted heterocycle or option 
ally substituted heterocycle-optionally substituted C1-4 
alkyl. Sub stituents are independently chosen When more than 
one is present. Alkenyl and alkynyl groups that comprise a 
substituent(s), are optionally substituted at a carbon that is 
one or more methylene moiety removed from the double 
bond, e. g., the substituent is optionally separated by one, tWo, 
three or more independently selected 4CH2i, 4CH(CI_6 
optionally substituted alkyl)-, 4CH(C1_6 optionally substi 
tuted alkenyl)-, iCH(Cl_6 optionally substituted alkynyl)-, 
4CH(optionally substituted heterocycle)-, 4CH(optionally 
substituted aryl-optionally substituted alkyl)- or iCH(op 
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tionally substituted alkyl-optionally substituted aryl)-moi 
eties. Other substituted alkenyl and alkynyl moieties include 
:CHOH, :CH-halogen, :CHiCOORPR, :CHi 
(CH2)m iNHZ, :CHi(CH2)miNH(C1-C6 alkyl), 
:CHiN(C1-C6 alkyl)2, :CHiCHzOH, :CH4CH2 
halogen, :CHiCHZiCOORPR, :CH4CH2iNH2, 
:CHiCH2iNH(C1-C6 alkyl), :CH4CH2iN(C1-C6 
alkyl)2, :CHiCHziCHzOH, :CH4CH24CH2-halo 
gen, :CHiCHOH4CH3, :CH4CHOH4CH24CH3, 
:CHiCHZiCHZiCOORPR, :CH4CH24CH2i 
NH2, :CH4CH24CH2iN(C1-C4 alkyl)2, 4CH:CHi 
(CH2)m4OH, iCH:CH-halogen, iCH:CH4CH2OH, 
iCH:CH4CH2-halogen, 4CEC-halogen, 4CECi 
CHziNHz, iCECiCH2iNH(C1-C6 alkyl), 4CECi 
CH2iN(C1-C6 alkyl)2, iCECiOH, 4CECiCO 
ORPR, iCEC4CH2-halogen, 4CECiCH2iOH and 
iC5C4CH24COORPR, Where each alkyl moiety is the 
same or different, e.g., both are methyl, ethyl or propyl or one 
is methyl and the other is ethyl, propyl or butyl and m is 1, 2, 
3 or 4. The organic moieties and substitutions described here, 
and for other any other moieties described herein, usually Will 
exclude obviously unstable moieties, e.g., iO4Oi, except 
Where such unstable moieties are transient species that one 
can use to make a compound such as a F1C With suf?cient 
chemical stability for the one or more of the uses described 
herein. 

“Optionally substituted alkyl”, “optionally substituted alk 
enyl”, “optionally substituted alkynyl”, substituted alky 
laryl”, “optionally substituted arylalkyl”, “optionally substi 
tuted heterocycle”, “optionally substituted aryl”, “optionally 
substituted monosaccharide” and the like mean an alkyl, alk 
enyl, alkynyl, alkylaryl, arylalkyl heterocycle, aryl, monosac 
charide or other group or moiety as de?ned or disclosed 

herein that has a substituent(s) that optionally replaces a 
hydrogen atom(s) or a substituent(s) that interrupts a carbon 
atom chain. Such substituents are as described above. 

For any group or moiety described by a given range of 
carbon atoms, the designated range means that any individual 
number of carbon atoms is described. Thus, reference to, e.g., 
“C1-C4 optionally substituted alkyl”, “C2_6 alkenyl”, “C3-C8 
optionally substituted heterocycle”, or “optionally substi 
tuted alkenyl”, speci?cally means that a 1, 2, 3 or 4 carbon 
optionally substituted alkyl moiety as de?ned herein is 
present, or a 2, 3, 4, 5 or 6 carbon alkenyl, or a 3, 4, 5, 6, 7 or 
8 carbon moiety comprising a heterocycle or optionally sub 
stituted alkenyl moiety as de?ned herein is present. All such 
designations are expressly intended to disclose all of the 
individual carbon atom groups and thus “C1-C4 optionally 
substituted alkyl” includes, e.g., 3 carbon alkyl, 4 carbon 
substituted alkyl and 4 carbon alkyl, including all positional 
isomers and the like are disclosed and can be expressly 
referred to or named. 

The term “O-linked moiety” means a moiety that is bonded 
through an oxygen atom. Thus, When an R1 group, is an 
O-linked moiety, that R1 is bonded to the steroid at the 3-po 
sition through oxygen and it can thus be :0, 4OiS(O) 
(O)4ORPR, ether, ester (e.g., 4O4C(O)-optionally substi 
tuted alkyl), carbonate or a carbamate (e.g., iO4C(O)i 
NH2 or 4OiC(O)iNH-optionally substituted alkyl). 
Similarly, the term “S-linked moiety” means a moiety that is 
bonded through a sulfur atom. Thus, When an R4 group is an 
S-linked moiety, that R4 is bonded to the steroid at the 17-po 
sition through sulfur and it can thus be :S, thioether (e.g., 
iS-optionally substituted alkyl), thioester (iS4C(O)-op 
tionally substituted alkyl) or a disul?de (e.g., iSiS-option 
ally substituted alkyl). The term “N-linked moiety” means a 
moiety that is bonded through a nitrogen atom. Thus, When 
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12 
one or more of R2, R3 or R4 group is an N-linked moiety, those 
R2, R3 or R4 are bonded to the steroid at the 7-, 16- or 17-po 
sition respectively through nitrogen and one or more of these 
can thus be :NOH, :NOCH3, :N4CH3, an N-linked 
amino acid such as iNH4CH24COOH, a carbamate such 
as iNH4C(O)4O-optionally substituted alkyl, an amine 
such as iNH-optionally substituted alkyl, an amide such as 
iNHiC(O)-optionally substituted alkyl or iN3. The term 
“C-linked moiety” means a moiety that is bonded through a 
carbon atom. Thus, When one or more of R2, R3 or R4 group 
is a C-linked moiety, those R2, R3 or R4 are bonded to the 
steroid at the 7-, 16- or 17-position respectively through car 
bon and one or more of these can thus be -optionally substi 

tuted alkyl such as 4CH24CH24OiCH3, iC(O)-option 
ally substituted alkyl hydroxyalkyl, mercaptoalkyl, 
aminoalkyl or :CH-optionally substituted alkyl. 

“Heterocycle” or “heterocyclic” includes by Way of 
example and not limitation the heterocycles described in 
Paquette, Leo A.; “Principles of Modern Heterocyclic Chem 
istry” (W. A. Benjamin, NeW York, 1968), particularly Chap 
ters 1, 3, 4, 6, 7, and 9; “The Chemistry of Heterocyclic 
Compounds, A series of Monographs” (John Wiley & Sons, 
NeWYork, 1950 to present), in particularVolumes 13, 14, 16, 
19, and 28; and J. Am. Chem. Soc. 1960, 82:5566. Hetero 
cycles are typically bonded to the steroid nucleus through a 
carbon, nitrogen or sulfur atom in the heterocycle ring. 
The term C-linked heterocycle means a heterocycle that is 

bonded to the steroid ring nucleus through a carbon atom, e.g. 
steroid-(CH2)n-heterocycle Where n is 1, 2 or 3 or steroid 
C<heterocycle Where C< represents a carbon atom in a het 
erocycle ring. Similarly, R1O moieties that are N-linked het 
erocycles mean a heterocycle that is bonded to the steroid ring 
nucleus through a heterocycle ring nitrogen atom, e.g. ste 
roid-N<heterocycle Where N< represents a nitrogen atom in a 
heterocycle ring. A variable group such as R1, R3, R4, R6, 
RIOH or other R1O moieties, e.g., at R8 or R9, that is bonded to 
a formula 1 compound can be a C-linked heterocycle or a 
N-linked heterocycle, These heterocycles include those listed 
beloW or described elseWhere herein. 

Examples of heterocycles include by Way of example and 
not limitation pyridyl, thiaZolyl, tetrahydrothiophenyl, sulfur 
oxidiZed tetrahydrothiophenyl, pyrimidinyl, furanyl, thienyl, 
pyrrolyl, pyraZolyl, imidaZolyl, tetraZolyl, benZofuranyl, 
thianaphthalenyl, indolyl, indolenyl, quinolinyl, isoquinoli 
nyl, benZimidaZolyl, piperidinyl, 4-piperidonyl, pyrrolidinyl, 
2-pyrrolidonyl, pyrrolinyl, tetrahydrofuranyl, tetrahydro 
quinolinyl, tetrahydroisoquinolinyl, decahydroquinolinyl, 
octahydroisoquinolinyl, aZocinyl, triaZinyl, 6H-1,2,5-thiadi 
aZinyl, 2H,6H-1,5,2-dithiaZinyl, thienyl, thianthrenyl, pyra 
nyl, isobenZofuranyl, chromenyl, xanthenyl, phenoxathiinyl, 
2H-pyrrolyl, isothiaZolyl, isoxaZolyl, pyraZinyl, pyridaZinyl, 
indoliZinyl, isoindolyl, 3H-indolyl, lH-indazoly, purinyl, 
4H-quinoliZinyl, phthalaZinyl, naphthyridinyl, quinoxalinyl, 
quinaZolinyl, cinnolinyl, pteridinyl, 4aH-carbaZolyl, carba 
Zolyl, [3-carbolinyl, phenanthridinyl, acridinyl, pyrimidinyl, 
phenanthrolinyl, phenaZinyl, phenothiaZinyl, furaZanyl, phe 
noxaZinyl, isochromanyl, chromanyl, imidaZolidinyl, imida 
Zolinyl, pyraZolidinyl, pyraZolinyl, piperaZinyl, indolinyl, 
isoindolinyl, quinuclidinyl, morpholinyl, oxaZolidinyl, ben 
ZotriaZolyl, benZisoxaZolyl, oxindolyl, benZoxaZolinyl, and 
isatinoyl. 
By Way of example and not limitation, carbon bonded 

heterocycles are bonded at position 2, 3, 4, 5, or 6 of a 
pyridine, position 3, 4, 5, or 6 ofa pyridaZine, position 2, 4, 5, 
or 6 of a pyrimidine, position 2, 3, 5, or 6 of a pyraZine, 
position 2, 3, 4, or 5 of a furan, tetrahydrofuran, thiofuran, 
thiophene, pyrrole or tetrahydropyrrole, position 2, 4, or 5 of 
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an oxaZole, imidaZole or thiaZole, position 3, 4, or 5 of an 
isoxaZole, pyraZole, or isothiaZole, position 2 or 3 of an 
aZiridine, position 2, 3, or 4 of an aZetidine, position 2, 3, 4, 5, 
6, 7, or 8 ofa quinoline or position 1, 3, 4, 5, 6, 7, or 8 of an 
isoquinoline. Still more typically, carbon bonded hetero 
cycles include 2-pyridyl, 3-pyridyl, 4-pyridyl, 5-pyridyl, 
6-pyridyl, 3-pyridaZinyl, 4-pyridaZinyl, 5-pyridaZinyl, 6-py 
ridaZinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 6-py 
rimidinyl, 2-pyraZinyl, 3-pyraZinyl, 5-pyraZinyl, 6-pyraZinyl, 
2-thiaZolyl, 4-thiaZolyl, or 5-thiaZolyl. 
By Way of example and not limitation, nitrogen bonded 

heterocycles are bonded at the nitrogen atom or position 1 of 
an aZiridine, aZetidine, pyrrole, pyrrolidine, 2-pyrroline, 
3-pyrroline, imidaZole, imidaZolidine, 2-imidaZoline, 3-imi 
daZoline, pyraZole, pyraZoline, 2-pyraZoline, 3-pyraZoline, 
piperidine, piperaZine, indole, indoline, 1H-indaZole, posi 
tion 2 of a isoindole, or isoindoline, position 4 of a morpho 
line, and position 9 of a carbaZole, or [3-carboline. Typically, 
nitrogen bonded heterocycles include 1-aZiridyl, 1-aZetedyl, 
1-pyrrolyl, 1-imidaZolyl, 1-pyraZolyl, and l-piperidinyl and 
structures such as 

l l l l l 

_ > o, \ 7N Q \ 1N, 1 l l 

and tautomers of any of these. 
“Heteroaryl” means an aromatic ring or tWo or more fused 

rings that contain one or more aromatic rings Where the ring 
or fused rings comprise 1, 2, 3 or more heteroatoms, usually 
oxygen (40*), nitrogen (iNXi) or sulfur (iSi) Where 
X is iH, a protecting group or C1_6 optionally substituted 
alkyl. Examples are as described for heterocycle. 

“Alcohol” as used herein means an alcohol that comprises 
a C H2 alkyl moiety substituted at a hydrogen atom With one 
hydroxyl group. Alcohols include methanol, ethanol, n-pro 
panol, i-propanol, n-butanol, i-butanol, s-butanol, t-butanol, 
n-pentanol, i-pentanol, n-hexanol, cyclohexanol, n-heptanol, 
n-octanol, n-nonanol and n-decanol. The carbon atoms in 
alcohols can be straight, branched or cyclic. Alcohol includes 
any subset of the foregoing, e. g., C1_4 alcohols (alcohols hav 
ing 1, 2, 3 or 4 carbon atoms). 

“Halogen” or “halo” means ?uorine, chlorine, bromine or 
iodine. 

“Protecting group” means a moiety that prevents or 
reduces the atom or functional group to Which it is linked 
from participating in unWanted reactions. For example, for 
iORPR, RPR may be hydrogen or a protecting group for the 
oxygen atom found in a hydroxyl, While for 4C(O)4ORPR, 
RPR may be hydrogen or a carboxyl protecting group, for 
iSRPR, RPR may be hydrogen or a protecting group for 
sulfur in thiols for instance, and for iNHRPR or iN(RPR) 
2i, RPR may be hydrogen or a nitrogen atom protecting 
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14 
group for primary or secondary amines. Hydroxyl, amine, 
ketones and other reactive groups are found in FlCs at, e. g., 
R1 or R2. These groups may require protection against reac 
tions taking place elseWhere in the molecule. The protecting 
groups for oxygen, sulfur or nitrogen atoms are usually used 
to prevent unWanted reactions With electrophilic compounds, 
such as acylating agents used, e.g., in steroid chemistry. 

“Ester” means a moiety that contains a 4C(O)iOi 
structure. Typically, esters as used here comprise an organic 
moiety containing about 1-50 carbon atoms (e. g., about 2-20 
carbon atoms) and 0 to about 10 independently selected het 
eroatoms (e.g., O, S, N, P, Si), Where the organic moiety is 
bonded to a formula 1 steroid nucleus at, e.g., R1 or R2 
through the iC(O)4Oi structure, e.g., organic moiety-C 
(O)4O-steroid organic moiety-O4C(O)-steroid. The 
organic moiety usually comprises one or more of any of the 
organic groups described herein, e.g., Cl_2O alkyl moieties, 
C2_2O alkenyl moieties, C2_2O alkynyl moieties, aryl moieties, 
C2_9 heterocycles or substituted derivatives of any of these, 
e.g., comprising 1, 2, 3, 4 or more substituents, Where each 
sub stituent is independently chosen. Exemplary substitutions 
for hydrogen or carbon atoms in these organic groups are as 
described above for substituted alkyl and other substituted 
moieties. Substitutions are independently chosen. The 
organic moiety includes compounds de?ned by the R4 vari 
able. The organic moieties exclude obviously unstable moi 
eties, e.g., 4OiOi, except Where such unstable moieties 
are transient species that one can use to make a compound 
With su?icient chemical stability for one or more of the uses 
described herein, including for synthesis of the formula 1 or 
other compounds. The substitutions listed above are typically 
substituents that one can use to replace one or more carbon 

atoms, e.g., 40* or 4C(O)i, or one or more hydrogen 
atom, e.g., halogen, iNHZ or 40H. Exemplary esters 
include one or more independently selected acetate, enan 
thate, propionate, isopropionate, isobutyrate, butyrate, valer 
ate, caproate, isocaproate, hexanoate, heptanoate, octanoate, 
nonanoate, decanoate, undecanoate, phenylacetate or ben 
Zoate, Which are typically hydroxyl esters. 

“Thioester” means a moiety that comprises a iC(O)i 
Si structure. Typically, thioesters as used here comprise an 
organic moiety containing about 1-50 carbon atoms (e.g., 
about 1-20 carbon atoms) and 0 to about 10 independently 
selected heteroatoms (e.g., O, S, N, P, Si), Where the organic 
moiety is bonded to a formula 1 steroid nucleus at a variable 
group such as R1, R2, R3 , R4 or R10 through the 4C(O)iSi 
structure, e.g., organic moiety-C(O)iS-steroid organic moi 
ety-S4C(O)-steroid. The organic moiety is as described 
above for esters. 

“Thionoester” means a moiety that comprises a 4C(S)i 
0* structure. Typically, thionoesters as used here comprise 
an organic moiety containing about 1-50 carbon atoms (e. g., 
about 1-20 carbon atoms) and 0 to about 10 independently 
selected heteroatoms (e.g., O, S, N, P, Si), Where the organic 
moiety is bonded to a formula 1 steroid nucleus at a variable 
group such as R1, R2, R3 , R4 or R10 through the 4C(S)iOi 
structure, e.g., organic moiety-C(S)iO-steroid organic moi 
ety-OiC(S)-steroid. The organic moiety is as described 
above for esters. 

“Acetal”, “thioacetal”, “ketal”, “thioketal” “spiro ring” and 
the like mean a cyclic organic moiety that is bonded to a 
steroid ring atom in the FlCs, e.g., steroid nucleus atoms at 
one, tWo ormore ofthe 1, 2, 3, 4, 6, 7, 11, 12, 15, 16, 17, 18 
or 19 positions. Typically, acetals comprise an organic moiety 
containing about 1-20 carbon atoms (e. g., about 1-10 carbon 
atoms) and 0 to about 10 independently selected heteroatoms 
(e.g., O, S, N, P, Si). For acetals (or ketals), the steroid nucleus 
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atoms are usually carbons and the acetal is bonded to a steroid 
carbon through tWo oxygen atoms. Thioacetals (or thioketals) 
are bonded to the steroid nucleus through one oxygen and one 
sulfur atom or, more often, through tWo sulfur atoms. One, 
tWo or more of e.g., R1, R2, R3, R4, R10 at the 2, 11 or 15 
positions, RIOA, R105, R10C and RIOD, may be an indepen 
dently selected acetal, thioacetal or spiro ring in any of the 
FlCs disclosed herein. The oxygen or sulfur atoms in ketals 
and thioketals are linked by an optionally substituted alkyl 
moiety. Typically the alkyl moiety is an optionally substituted 
C1-C6 alkylene or branched alkyl structure such as 4C 

(CH3)2i, iCH(CH3)i, iCHzi, %H2iCH2i, 
iC[(C2-C4 alkyl)2]l, 2, 3* or i[CH(C2-C4 alkyl)]l, 2, 3-. 
Acetals include moieties having the structure 4Oi[C 

Where each R36 independently is iH, iOH, :O, :S, 
iSH, iF, 4C1, iBr, *1 or an organic moiety such as 
C1-C6 alkyl (e.g., methyl, ethyl, hydroxymethyl or halom 
ethyl), C2-C6 alkenyl, C2-C6 alkenyl, aryl or an heterocycle, 
any of Which are optionally substituted, e.g., iCF3 or 
iCHZOH. In some of these embodiments, one R36 is iH 
and the other is another atom or moiety, e.g., iOH, methyl or 
a halogen. In other embodiments, neither R36 is iH, e.g., 
both are methyl. Thioacetals include moieties that comprise a 

iSi[C(R36)2]l-64Oi or *S*[C(R36)2]1-6*S* Struc' 
ture Where the open valences are bonded to the same carbon 
on the steroid nucleus. Typically, thioacetals as used here 
comprise an organic moiety containing about 1-50 carbon 
atoms (e.g., about 2-20 carbon atoms) and 0 to about 10 
independently selected heteroatoms (e.g., O, S, N, P, Si), 
Where the organic moiety is bonded to a formula 1 steroid 
nucleus at variable groups such as R1, R2, R3, R4 or R10 
through the iSi[C(R36)2]m4Oi or iSi[C(R36)2]mi 
Si structure, e.g., 17-steroid-Si[C(R36)2]m4O-17-ste 
roid, 17-steroid-S4CH2iCH2iO-17-steroid, 17-steroid 
Oi[C(R3 6)2]miS-17-steroid, 17-steroid-Si[C(R3 6)2]mi 
S-17-steroid, 17-steroid-Si[C(R36)2]miO-17-steroid, 
Where m is 1, 2, 3, 4, 5 or 6. The organic moiety is as described 
above for esters. Other exemplary acetal and thioacetals are 

iO4C(CH3)24Oi, 4OiCH24CH24CH24Oi, 
iO4CH2iCH2iOi, 4OiCH2iOi, 4OiC(CH3) 
(heterocycle)-Oi, 4OiCH(heterocycle)-Oi, 404C 
(CH3)(aryl)-Oi, 4OiCH(aryl)-Oi, iS4C(CH3)2i 
Oi, iS4C(CH3)2iSi, iS4CH24CH24Oi, 
iSiCH2iCH2iSi, iSiCHziOi, iS4CH2i 
Si, iO4C(CH3)2iCH2iOi, 4OiC(CH3)24C 
(CH3)2iOi, iS4C(CH3)2iCH2iOi and iO4C 
(CH3)2iCH2iSi. Some of these moieties can serve as 
protecting groups for a ketone or hydroxyl, e. g., acetals such 

as iO4CH24CH24CH2iOi or iO4CH24CH2i 
0* for ketones, Which form a spiro ring that can be removed 
by chemical synthesis methods or by metabolism in cells or 
biological ?uids. For any spiro ring disclosed herein and 
unless otherWise speci?ed, the 1S’ and 2'” open valences can 
be bonded to the carbon in the steroid nucleus in the 0t— and 
[3-con?gurations respectively or in the 0t— and [3-con?gura 
tions respectively. For example, in a spiro iNH4CH2i 
CH24Oi structure, the 1“ open valence, i.e., at the nitrogen 
atom, can be, e.g., at the 17-position in the [3-con?guration 
and the 2'” open valence, i.e., at the oxygen, Would then be in 
the ot-con?guration. 

“Phosphoester”, “phosphate ester” or “phosphate” means a 
moiety that comprises a 4OiP(ORPR)(O)4Oi, 4OiP 
(O)(ORPR)iORPR or a salt Where RPR independently are 
iH, a protecting group or an organic moiety as described for 
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esters. Phosphoesters may comprise a hydrogen atom, a pro 
tecting group or an organic moiety containing about 1-50 
carbon atoms and 0 to about 10 independently selected het 
eroatoms (e.g., O, S, N, P, Si) linked to a formula 1 steroid 
nucleus at a variable group such as R1, R2, R3, R4, R5, R6, R10, 
R15, R17 or R18 through the iOiP(O)(O)4Oi structure, 
e.g., organic moiety-OiP(O)(OH)4O-steroid, HOiP(O) 
(ORPR)iO-steroid or HOiP(O)(OH)4O-steroid. The 
organic moiety is as described for esters or optionally substi 
tuted alkyl groups. Exemplary phosphoesters include 
4OiP(O)(OH)iO4CH3, iOiP(O)(OCH3)iOi 
CH3, 4OiP(O)(OH)4O4CH24CH3, iOiP(O) 
(OC2H5)4OiCH2iCH3, 4OiP(O)(OH)iO4CH2i 
CH2iCH3, 4OiP(O)(OH)4O4CH(CH3)4CH3, 
4OiP(O)(OH)iO4CH24CH24CH24CH3, iOiP 
(O)(O(CH3)3)%3*C(CH3)3, %3*P(O)(OH)*O% 
(CH3)3, 4OiP(O)(OH)4Oi(CH2)niCH3, 4OiP(O) 
(O(CH2)nCH3)iOi(CH2)niCH% 4OiP(O)(O 
optionally substituted alkyl)-OR R and 4OiP(O)(O 
optionally substituted alkyl)-O-optionally substituted alkyl, 
Where optionally substituted alkyl moieties are independently 
chosen and n independently are 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12,13,14,15 or 16. 

“Phosphothioester” or “thiophosphate” means a moiety 
that comprises a 4OiP(SRPR)(O)4Oi, 4OiP(O) 
(SRPR)iOH, iOiP(O)(SRPR)4Oi, 4OiP(O) 
(SRPR)iO-optionally substituted alkyl structure or a salt 
Where RPR is iH, a protecting group or an organic moiety as 
described for esters. Typically, phosphothioesters as used 
here comprise a hydrogen atom, a protecting group or an 
organic moiety containing about 1-50 carbon atoms and 0 to 
about 10 independently selected heteroatoms (e.g., O, S, N, P. 
Si) linked to a formula 1 steroid nucleus at a variable group 
suchasRl,R2,R3,R4, R5,R6,R1O,Rl5,R17orR18throughthe 
4OiP(O)(SRPR)4Oi structure, e.g., organic moiety 
OiP(O)(SH)4O-steroid. The organic moiety is as 
described above for esters. Exemplary phosphothioesters are 
as described for phosphoesters, except that sulfur replaces, 
the appropriate oxygen atom. 

“Pho sphonate”, “pho sphonate ester” or the like mean moi 
eties that comprise iP(O)(ORPR)iOi, iOiPi(O) 
(OH)i, iP(O)(O-optionally substituted alkyl)-Oi or a 
salt Where RPR independently are iH, a protecting group or 
an organic moiety as described for esters. Phosphonates or 
phosphonate esters as used here may comprise a hydrogen 
atom, a protecting group or an organic moiety containing 
about 1-50 carbon atoms and 0 to about 10 independently 
selected heteroatoms (e.g., O, S, N, P, Si) linked to a formula 
1 steroid nucleus at a variable group such as R1, R2, R3, R4, 
R5, R6, R10, R15, R17 or R18 through the 4OiP(O)(O) 
structure, e.g., organic moiety-P(O)(OH)4O-steroid, ste 
roid-P(O)(ORPR)4O-organic moiety or steroid-OiP(O) 
(ORPR)iC1-C10 optionally substituted alkyl. The organic 
moiety and optionally substituted alkyl is as described for 
esters or optionally substituted alkyl groups. Exemplary 
phosphonate esters include 4OiP(O)(OH)iCH3, iOiP 
(O)(ORPR)iCH3, iOiP(O)(OCH3)iCH3, 4OiP(O) 
(OH)4CH24CH3, iOiP(O)(OC2H5)4CH24CH3, 
4OiP(O)(OH)iCH2iCH2iCH3, iOiP(O)(OH)i 
CH(CH3)iCH3, iOiP(O)(OH)4CH24CH24CH2i 
CH3, -O-P(O)(O(CH3)3)%(CH3)3, -O-P<O)(OH> 
C(CH3)3, 4OiP(O)(OH)i(CH2)n4CH3, 4OiP(O)(O 
(CH2)nCH3)i(CH2)niCH3, 4OiP(O)(O-optionally 
substituted alkyl)-(CH2)niCH3, 4OiP(O)(ORPR)-hetero 
cycle, 4OiP(O)(O-optionally substituted alkyl)-optionally 
substituted alkyl, iP(O)(OH)4OCH3, iP(O)(OCH3)i 
OCH3, iP(O)(OH)4OCH24CH3, iP(O)(OC2H5)i 
OCH2iCH3, iP(O)(ORPR)iO4C1-C10 optionally sub 
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stituted alkyl, 4OiP(O)(ORPR)4C6H5, iP(O)(ORPR)i 
OiC6H5, 4OiP(O)(OC2H5)iO4C1-C10 optionally 
substituted alkyl, iP(O)(O4C1-C10 optionally substituted 
alkyl)-OiC1-C10 optionally substituted alkyl, Where 
optionally substituted alkyl moieties are independently cho 
sen, alkylene (i(CH2)ni) and phenyl groups are optionally 
substituted With 1, 2, 3, 4 or 5 independently selected substi 
tutions andn independently are 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12,13,14,15 or 16. 

“Thiophosphonate”, “thiophosphonate ester” and the like 
mean moieties that comprise a iP(S)(ORPR)iOi, 
iOiP(S)(ORPR)i or a related structure Where RPR is iH, 
a protecting group or an organic moiety as described for 
esters, alkyl groups or substituted alkyl groups. Typically, 
thiophosphonate esters as used here comprise a protecting 
group or an organic moiety containing about 1-50 carbon 
atoms and 0 to about 10 independently selected heteroatoms 
(e.g., O, S, N, P, Si) linked to a formula 1 steroid nucleus at a 
variable group such as R1, R2, R3, R4, R5, R6, R10, R15, R17 or 
R18 through the iP(S)(ORPR)4Oi structure, e.g., organic 
moiety-P(S)(ORPR)iO-steroid or steroid-P(S)(ORPR)(O) 
organic moiety. Exemplary thiophosphonates and thiophos 
phonate esters include iOiP(S)(OH)4CH3, 4OiP(S) 
(ORPR)4CH3, 4OiP(S)(OCH3)4CH3, 4OiP(S) 
(OH)4CH24CH3, 4OiP(S)(OC2H5)4CH24CH3, 
iOiP(S)(OH)iCH2iCH2iCH3, 4OiP(S)(OH)i 
CH(CH3)4CH3, 4OiP(S)(OH)4CH24CH24CH2i 
CH3, w*P<S)<O(CH3)3)%(CH3)3, A3*P(S)(OH)* 
C(CH3)3, iOiP(S)(OH)i(CH2)niCH3, iOiP(S)(O 
(CH2)nCH3)i(CH2)niCH3, iOiP(S)(O-optionally 
substituted alkyl)-(CH2)n4CH3, iOiP(S)(ORPR)-hetero 
cycle, iOiP(S)(O-optionally substituted alkyl)-optionally 
substituted alkyl, iP(S)(OH)4OCH3, iP(S)(OCH3)i 
OCH3, iP(S)(OH)4OCH24CH3, iP(S)(OC2H5)i 
OCH24CH3, iP(S)(ORPR)iO4C1-C10 optionally sub 
stituted alkyl, 4OiP(S)(ORPR)4C6H5, iP(S)(ORPR)i 
OiC6H5, 4OiP(S)(OC2H5)iO4C1-C10 optionally 
substituted alkyl, iP(S)(O4C1-C10 optionally substituted 
alkyl)-OiC1-C10 optionally substituted alkyl, Where 
optionally substituted alkyl moieties are independently cho 
sen, alkylene and phenyl groups are optionally substituted 
With 1, 2, 3, 4 or 5 independently selected substitutions and n 
independently are 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 
or 16. 

“Phosphiniester” means a moiety that comprises a iP(O) 
Hi structure Where RPR is iH, a protecting group or an 
organic moiety as described for esters. Typically, phosphini 
esters as used here comprise a hydrogen atom, a protecting 
group or an organic moiety containing about 1-50 carbon 
atoms and 0 to about 10 independently selected heteroatoms 
(e.g., O, S, N, P, Si) linked to a formula 1 steroid nucleus at a 
variable group such as R1, R2, R3, R4, R5, R6, R10, R15, R17 or 
R13 through the iP(O)Hi structure, i.e., organic moiety-P 
(O)H-steroid or steroid-P(O)H-organic moiety. The organic 
moiety is as described herein for any ester, alkyl or optionally 
substituted alkyl group. 

“Sulfate ester” and sulfate means a moiety that comprises 
a 4OiS(O)(O)iOi or iOiS(O)(O)4OH structure. 
Typically, sulfate esters as used here comprise a hydrogen 
atom, a protecting group or an organic moiety containing 
about 1-50 carbon atoms and 0 to about 10 independently 
selected heteroatoms (e.g., O, S, N, P, Si) linked to a formula 
1 steroid nucleus at a variable group such as R1, R2, R3, R4, 
R5, R6, R10, R15, R17 or R18 through the iOiS(O)(O)i 
0* structure, e.g., organic moiety-OiS(O)(O)iO-steroid. 
The organic moiety is as described herein for any ester, alkyl 
or optionally substituted alkyl group. 
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“Sul?te ester” means a moiety that comprises a iOiS 

(O)4O-structure. Typically, sul?te-esters as used here com 
prise an organic moiety containing about 1-50 carbon atoms 
and 0 to about 10 independently selected heteroatoms (e.g., 
O, S, N, P, Si) linked to a formula 1 steroid nucleus at a 
variable group such as R1, R2, R3, R4, R5, R6, R10, R5, R17 or 
R18 through the iS(O)4O-structure, e.g., organic moiety 
OiS(O)iO-steroid. The organic moiety is as described 
herein for any ester, alkyl or optionally substituted alkyl 
group. 

“Sulfamate ester”, “sulfamate derivative”, “sulfamate” and 
the like mean a moiety that comprises a iOiS(O)(O)i 
NHi, iOiS(O)(O)iNH2, 4OiS(O)(O)iNH-option 
ally substituted alkyl or 4OiS(O)(O)iN-(optionally sub 
stituted alkyl)2 structure or a salt of any of these, Where each 
optionally substituted alkyl moiety is independently selected 
and each optionally substituted alkyl moiety optionally inde 
pendently contains 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 or more 
carbon atoms and 1, 2, 3, 4, 5, 6 or more independently 
selected substitutions. Typically, sulfamate derivatives as 
used here comprise an organic moiety containing about 1-50 
carbon atoms and 0 to about 10 independently selected het 
eroatoms (e.g., O, S, N, P, Si) linked to a formula 1 steroid 
nucleus at a variable group such as R1, R2, R3, R4, R5, R6, R10, 
R15, R17 or R18 through a suitable structure such as iOiS 
(O)(O)iNHi, e.g., organic moiety-OiS(O)(O)iNH-ste 
roid, steroid-OiS(O)(O)iNH-organic moiety, steroid-Oi 
S(O)(O)iNH4C1-C8 alkyl, steroid-OiS(O)(O)iN(C1 
C8 alkyl)2, steroid-OiS(O)(O)iNHRPR, steroid-NHiS 
(O)(O)4OH or steroid-OiS(O)(O)iNH2, Where RPR is 
iH or a protecting group and alkyl groups are independently 
chosen. The organic moiety, alkyl group and optionally sub 
stituted alkyl is any moiety described herein, e.g., as 
described herein for any ester, alkyl or optionally substituted 
alkyl moiety. 

“Sulfamide” and the like mean a moiety that comprises a 

iNHiS(O)(O)iNHi or iNHiS(O)(O)iNH2 struc 
ture. Typically, sulfamide moieties comprise an organic moi 
ety containing about 1-50 carbon atoms and 0 to about 10 
independently selected heteroatoms (e.g., O, S, N, P, Si) 
linked to a formula 1 steroid nucleus at a variable group such 
as R1, R2, R3, R4, R5, R6, R10, R15, R17 or R18 through a 
suitable structure such as iNHiS(O)(O)iNHi, e. g., ste 
roid-NHiS(O)(O)iNH-organic moiety, steroid-NHiS 
(O)(O)iNH2, steroid-NHiS(O)(O)iNHRPR or steroid 
NHiS(O)(O)iN(RPR)2, Where RPR independently or 
together are a protecting group such as C1-C8 optionally 
substituted alkyl. The organic moiety is as described herein 
for any ester, alkyl or optionally substituted alkyl group. 

“Sul?namide” and the like mean a moiety that comprises a 
4CiS(O)iNH-structure. Typically, sul?namide moieties 
comprise an organic moiety containing about 1-50 carbon 
atoms and 0 to about 10 independently selected heteroatoms 
(e.g., O, S, N, P, Si) linked to a formula 1 steroid nucleus at a 
variable group such as R1, R2, R3, R4, R5, R6, R10, R15, R17 or 
R18 through a suitable structure such as steroid-S(O)iNH 
organic moiety, steroid-NHiS(O)-organic moiety, steroid-S 
(O)iNH2, steroid-S(O)iNHRPR moiety or steroid-S(O)i 
N(RPR)2, Where RPR independently or together are a 
protecting group such as C1-C8 optionally substituted alkyl. 
The organic moiety is as described herein for any ester, alkyl 
or optionally substituted alkyl group. 

“Sulfurous diamide” and the like mean a moiety that com 

prises a iNHiS(O)iNHi or iNHiS(O)iNH2 struc 
ture. Typically, sulfurous diamide moieties comprise an 
organic moiety containing about 1-50 carbon atoms and 0 to 
about 10 independently selected heteroatoms (e.g., O, S, N, P, 
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Si) linked to a formula 1 steroid nucleus at a variable group 
such as R1, R2, R3, R4, R5, R6, R10, R15, R17 or R18 through a 
suitable structure such as 4CiNHiS(O)iNHiCi or 
iCH2iNHiS(O)iNHiCH2i, e.g., steroid-NHiS 
(O)iNH-organic moiety, steroid-NHiS(O)iNH2, ste 
roid-NHiS(O)iNHRPR or steroid-NHiS(O)iN(RPR)2, 
Where RPR independently or together are a protecting group 
such as C1-C8 optionally substituted alkyl. The organic moi 
ety is as described herein for any ester, alkyl or optionally 
substituted alkyl group. 

“Sulfonate ester”, “sulfonate derivative”, “sulfonate” and 
the like mean a moiety that comprises a 4OiS(O)(O)i or 
iS(O)(O)iORPR structure Where RPR is iH or a protect 
ing group. Typically, sulfonate derivatives comprise an 
organic moiety containing about 1-50 carbon atoms and 0 to 
about 10 independently selected heteroatoms (e.g., O, S, N, P, 
Si) linked to a formula 1 steroid nucleus at a variable group 
such as R1, R2, R3, R4, R5, R6, R10, R15, R17 or R18 through a 
suitable structure such as iS(O)(O)4Oi, e.g., organic 
moiety-OiS(O)(O)-steroid, HOiS(O)(O)-steroid, HiS 
(O)(O)4O-steroid, steroid-OiS(O)(O)4C1-C10 option 
ally substituted alkyl, steroid-OiS(O)(O)-heterocycle, ste 
roid-OiS (O)(O) -aryl, steroid-S(O)(O)4OiC1-C10 
optionally substituted alkyl, steroid-S(O)(O)4O-hetero 
cycle, steroid-S(O)(O)4O-aryl, Where the aryl or hetero 
cycle moiety is optionally substituted With 1, 2, 3, 4 or 5 
independently selected substitutions. The organic moiety is 
as described herein for any ester, alkyl or optionally substi 
tuted alkyl group. 

“Amide”, “amide derivative” and the like mean an organic 
moiety as described for ester that comprises a 4C(O)i 
NRPRi or iC(O)iNHi moiety, Where RPR is iH or a 
protecting group. In some embodiments, the 4C(O)NRPRi 
group is linked to the steroid nucleus at a variable group such 
as R1, R2, R3, R4, R5, R6, R10, R15, R17 or R10, i.e., organic 
moiety-C(O)NRPR-steroid, organic moiety-C(O)iNH-ste 
roid or steroid-C(O)NRPR-organic moiety. The organic moi 
ety is as described above for esters. 

“Ether” means an organic moiety as described for ester that 
comprises 1, 2, 3, 4 or more 40* moieties, usually 1 or 2. 
In some embodiments, the iOi group is linked to the 
steroid nucleus at a variable group such as R1, R2, R3, R4, R5, 
R6, R10, R15, R17 or R18, e.g., organic moiety-O-steroid. The 
organic moiety is as described above for esters. 

“Thioether” means an organic moiety as described for ester 
that comprises 1, 2, 3, 4 or more iSi moieties, usually 1 or 
2. In some embodiments, the iSi group is linked to the 
steroid nucleus at a variable group such as R1, R2, R3 , R4, R5 , 
R6, R10, R15, R17 or R18, e.g., organic moiety-S-steroid, 
organic moiety-S4CH2iS-steroid organic moiety-SiS 
steroid. The organic moiety is as described above for esters. 

“Acyl group” or “acyl” means an organic moiety as 
described for ester that comprises 1, 2, 3, 4 or more 4C(O)i 
groups. In some embodiments, the 4C(O)i group is linked 
to the steroid nucleus at a variable group such as R1, R2, R3, 
R4, R5, R6, R10, R15, R17 or R18, e.g., organic moiety-C(O) 
steroid. The organic moiety is as described above for esters. 
Exemplary acyl moieties include moieties such as 4C(O)i 
N(C1-C6 alkyl)2, iC(O)iNH(C1-C6 alkyl), 4C(O)i 
NHiC(CH3)3, iC(O)iNH4CH(CH3)2, 4C(O)iNHi 
C(CH3)24CH3, iC(O)iNH4CH(CH3)4CH3, 
iC(O)iNH4C(CH3)4CH24CH3, iC(O)NH2, 4C(O) 
NHRPR, iC(O)iCH3, 4C(O)iCH24CH3, iC(O)i 
CH24CH24CH3, 4C(O)4CH2OH, 4C(O)iCH2ORPR, 
iC(O)iCH2iCH2OH, iC(O)iCH2iCH2ORPR, 
iC(O)iCH2-halogen, 4C(O)4CH24CH2-halogen, 
iC(O)iCH2iCOORPR, iC(O)iCH2iCH2iCO 
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20 
ORPR, iC(O)iCH2iCH2iCHOH, iC(O)%H2i 
NH2, iC(O)iCH2iNHRPR, %(O)iCH2iN(RPR)2, 
%(O)iCH2iNHi(C1-C6 alkyl), iC(O)%H2iN 
(C1-C6 alkyl)2, %(O)iNHiCH:CH2, %(O)iNHi 
CECH, %(O)iNH%H3, %(O)iNHiCN, 
4C(O)iNH4CH24CN, Where each alkyl is the same or 
different and is optionally independently substituted and each 
RPR is iH or an independently selected protecting group for 
the atom or functional group to Which it is attached, or tWo 
RPR together are a protecting group for the atom or functional 
group to Which they are attached. 

“Thioacyl” means an organic moiety as described for ester 
that comprises 1, 2, 3, 4 or more 4C(S)i groups. In some 
embodiments, the iC(S)i group is linked to the steroid 
nucleus at a variable group such as R1, R2, R3, R4, R5, R6, R10, 
R15, R17 or R18, e.g., organic moiety-C(S)-steroid. The 
organic moiety is as described above for esters. Exemplary 
thioacyl moieties include moieties as described above for the 
acyl group, except that sulfur replaces the appropriate oxygen 
atom. 

“Carbonate” means an organic moiety as described for 

ester that comprises 1, 2, 3, 4 or more iO4C(O)iOi 
structures. Typically, carbonate groups as used here comprise 
an organic moiety containing about 1-50 carbon atoms and 0 
to about 10 independently selected heteroatoms (e. g., 0, S, N, 
P, Si) linked to a formula 1 steroid nucleus at a variable group 
suchas R1, R2, R3, R4, R5, R6, R10, R15, R17 orRlsthroughthe 
4OiC(O)4Oi structure, e.g., organic moiety-04C 
(O)4O-steroid. The organic moiety is as described above for 
esters. 

“Carbamate” means an organic moiety as described for 

ester that comprises 1, 2, 3, 4 or more iO4C(O)NRPRi 
structures Where RPR is iH, a protecting group or an organic 
moiety as described for ester. Typically, carbamate groups as 
used here comprise an organic moiety containing about 1-50 
carbon atoms and 0 to about 10 independently selected het 
eroatoms (e.g., O, S, N, P, Si) linked to a formula 1 steroid 
nucleus at a variable group such as R1, R2, R3, R4, R5, R6, R10, 
R15, R17 or R18 through the iO4C(O)iNRPRi structure, 
e.g., organic moiety-O4C(O)iNRPR-steroid or steroid 
O4C(O)iNRPR-organic moiety. The organic moiety is as 
described above for esters. 
As used herein, “monosaccharide” means a polyhydroxy 

aldehyde or ketone having the empirical formula (CH2O)n 
Where n is 3, 4, 5, 6, 7 or 8. Typically, monosaccharides as 
used herein Will contain 3, 4, 5, 6, 7 or 8 carbon atoms and can 
be linked to a formula 1 steroid nucleus at a variable group 

such as R1, R2, R3, R4, R5, R6 or R10, Where the linkage With 
the steroid is in the ot- or [3-con?guration. Monosaccharide 
includes open chain and closed chain forms, but Will usually 
be closed chain forms. Monosaccharide includes hexofura 
nose and pentofuranose sugars such as 2'-deoxyribose, 
ribose, arabinose, xylose, their 2'-deoxy and 3'-deoxy deriva 
tives and their 2',3'-dideoxy derivatives. Monosaccharide also 
includes the 2',3' dideoxydidehydro derivative of ribose. 
Monosaccharides include the D-, L- and DL-isomers of glu 
cose, fructose, mannose, idose, galactose, allose, gulose, 
altrose, talose, fucose, erythrose, threose, lyxose, erythrulose, 
ribulose, xylulose, ribose, arabinose, xylose, psicose, sor 
bose, tagatose, glyceraldehyde, dihydroxyacetone and their 
monodeoxy or other derivatives such as rhamno se and glucu 
ronic acid or a salt of glucuronic acid. Monosaccharides are 
optionally protected or partially protected. Exemplary 
monosaccharides include 
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Where R37 independently is hydrogen, a protecting group, 
acetamido (iNHiAc), optionally substituted alkyl such as 
methyl or ethyl, or an ester such as acetate or proprionate, R3 8 

is hydrogen, hydroxyl, iNHZ, iNHRPR, optionally substi 
tuted alkyl such as methyl or ethyl, or a cation such as NH4+, 
Na+ or K+ and R39 is hydrogen, hydroxyl, acetate, proprion 
ate, optionally substituted alkyl such as methyl, ethyl, meth 
oxy or ethoxy. 

Optionally substituted alkyl group, optionally substituted 
alkenyl group, optionally substituted alkynyl group, option 
ally substituted aryl moiety and optionally substituted hetero 
cycle mean an alkyl, alkenyl, alkynyl, aryl or heterocycle 
moiety that contains an optional substitution(s). Such moi 
eties include Cl_2O alkyl moieties, C2_2O alkenyl moieties, 
C2_2O alkynyl moieties, aryl moieties, C2_9 heterocycles or 
substituted derivatives of any of these. 

Optionally substituted “monosaccharide” comprise any 
C3-C7 sugar, D-, L- or DL-con?gurations, e.g., erythrose, 
glycerol, ribose, deoxyribose, arabinose, glucose, mannose, 
galactose, fucose, mannose, glucosamine, N-acetyl 
neuraminic acid, N-acetylglucosamine, N-acetylgalac 
tosamine that is optionally substituted at one or more 
hydroxyl groups or hydrogen or carbon atoms. Suitable sub 
stitutions are as described above for substituted alkyl moieties 
and include independently selected hydrogen, hydroxyl, pro 
tected hydroxyl, carboxyl, aZido, cyano, 4O4Cl_6 alkyl, 
iSiCL6 alkyl, iO4C2_6 alkenyl, iS4C2_6 alkenyl, 
ester, e.g., acetate or proprionate, optionally protected amine, 
optionally protected carboxyl, halogen, thiol or protected 
thiol. The linkage betWeen the monosaccharide and the ste 
roid is 0t or [3. 

Optionally substituted “oligosaccharide” comprises tWo, 
three, four or more of any C3-C7 sugars that are covalently 
linked to each other. The linked sugars may have D-, L- or 
DL-con?gurations. Suitable sugars and substitutions are as 
described for monosaccharides. The linkage betWeen the oli 
gosaccharide and the steroid is 0t or [3, as are the linkages 
betWeen the monosaccharides that comprise the oligosaccha 
ride. Adjacent monosaccharides may be linked by, e.g., 1—>2, 
1%3, 1%4, and/or 1%6 glycosidic bonds. 
As used herein, “polymer” includes biocompatible organic 

polymers, e.g., polyethyleneglycols (“PEGs”), polypropyle 
neglycol ethers, poloxalenes, polyhydroxyalkyl polymers or 
poloxamers. PEG means an ethylene glycol polymer that 
contains about 4-50 or more linked monomers, e.g., about 
50-1000 linked monomers. Average PEG molecular Weights 
can be about 80, 100, 200, 300, 400, 500, 600, 1000, 1200, 
1500, 2000, 8000, 10,000, 20,000 or 30,000 and mixtures 
thereof are included, e. g., PEG100 and PEG200, PEG200 and 
PEG300, PEG100 and PEG300, PEG100 and PEG400 or 
PEG200 and PEG400. PEG polymers include methyl or alkyl 
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22 
ethers, thiol and amine analogs and their protected deriva 
tives, e.g., H(OCH2HC2)nA)H, H(OCHZHC2)M%H3, 
H(OCH2HC2)niORPR, H(OCH2HC2)niSH, 
H(OCH2HC2)niSRPR, H(OCH2HC2)niNH2 or 
H(OCH2HC2)niNHRPR, Where RPR is a protecting group 
and n or the average value ofn is about 2, 3, 4, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 14, 15, 20, 25, 30, 35, 40, 45, 50, 60 or more, e.g., 
for PEG200, the average value of n is about 4, While for PEG 
600, the average value ofn is about 12.5 to 14. 

Poloxamers typically have average molecular Weights of 
one, tWo or more of about 1000, 2000, 4000, 5000, 6000, 
8000, 10,000, 12,000, 14,000, 15,000 and/or 16,000, With 
structures such as HO(CH2CH2O)ai(CH(CH3)CH2OH)bi 
(CH2CH2O)ciH, RPRHNi(CH2CH2O)ai(CH(CH3) 
CH2OH)bi(CH2CH2O)CiH HS(CH2CH2O)ai(CH(CH3) 
CH2OH)bi(CH2CH2O)CiH or RPRO(CH2CH2O)ai(CH 
(CH3)CH2OH)bi(CH2CH2O)ciH, Where RPR is a 
protecting group and n or the average value of b is at least 
about 15 or 20 and a+c varies from about 20% to about 90% 

by Weight ofthe molecule, e.g., a and/or c is about 5, 7, 10, 15, 
20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75 and/or 80. 
Exemplary poloxamers include pluronic L62LF Where a is 
about 7, b is about 30 and c is about 7, pluronic F68 Where a 
is about 75, b is about 30 and c is about 75 and pluronic L101 
Where a is about 7, b is about 54 and c is about 7. Exemplary 
poloxalenes include structures such as HO(CH2CH2O)ai 
(CH(CH3)CH2OH)bi(CH2CH2O)CiH or RPRO 
(CH2CH2O)0-(CH(CH3)CH2OH)bi(CH2CH2O)ciH, 
Where RPR is a protecting group and the average value for a is 
about 12, b is about 34 and c is about 12 or the average 
molecular Weight is about 3000. Polymers also include 
derivatives of any of these molecules Where one or both 
terminal hydroxyl groups and/or one, tWo, three or more 
internal hydroxyl groups are derivatiZed, e.g., to indepen 
dently selected moieties such as iC(O)4ORPR, iC(O)i 
OH, 4C(S)4OH, iSH, iSRPR, 4C(O)iSH, iC(O)i 
SRPR, iNHz, iNHRPR, iN(RPR)2, iC(O)NH2, 4C(O) 
NHRPR, C(O)N(RPR)2 or a salt, Where RPR independently or 
together are a protecting group or C1-C8 optionally substi 
tuted alkyl. 

Position numbers that are given for the F1Cs use the num 
bering convention for cholesterol. 

Spiro ring substituents are cyclic structures that are usually 
3, 4, 5, 6, 7 or 8 membered rings, e.g., they include 3, 4-, 5-, 
6-, 7- or 8-sided rings. In some embodiments, spiro structures 
share a carbon atom that is present in the steroid ring system, 
e.g., at the 2, 3, 7, 11, 15, 16 or 17 positions ofthe F1Cs. Spiro 
structures include, acetals, thioacetals and lactone rings or 
cyclic esters. Spirolactones, spiro ring compounds and dihy 
droxy F1Cs containing cyclic diol groups include F1Cs hav 
ing the structures 
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-continued 

R101) 
X 

R108 RlOC 

R108 RlOC 

Where X is 4C(RlO)2i or iCHRloi, and R10 are inde 
pendently selected. In some of these embodiments, the R10, 
RIOA, R105, R100 and RIOD Variable groups are independently 
selected R1O moieties in the ot- or [3-con?guration, e.g., they 
are independently selected from iH, iF, 4C1, iBr, 
40H, iOCH3, iOCzHs, an optionally substituted ester 
such as acetate or propionate, an optionally substituted alkyl 
such as methyl or ethyl or an amino acid. 

Unless otherWise speci?ed, any of the groups described 
herein, e.g., substituted or unsubstituted groups such as alkyl, 
alkenyl, alkynyl, :CH-optionally substituted alkyl, ester, 
thioester, thionoester, phosphoester, phosphothioester, phos 
phonate, phosphonate ester, thiophosphonate, thiophospho 
nate ester, phosphiniester, sul?te ester, sulfate ester, sulfa 
mate, sulfonate, sulfonamide, amide, amino acid, peptide, 
ether, thioether, acyl, thioacyl, carbonate, carbamate, halo 
gen, optionally substituted aryl, optionally substituted het 
eroaryl, optionally substituted heterocycle, optionally substi 
tuted monosaccharide, optionally substituted 
oligosaccharide, polymer, spiro ring, acetal, thioacetal, ketal, 
thioketal, iSiS-optionally substituted alkyl, :NiO-op 
tionally substituted alkyl, :N-optionally substituted alkyl, 
iNH-optionally substituted alkyl, iNHiS(O)(O)-option 
ally substituted alkyl, iN(optionally substituted alkyl)2 
Where each optionally substituted alkyl is independently 
selected, optionally substituted saturated or unsaturated 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohep 
tyl, cyclooxyl ring can contain 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, ll, 
l2, l3, l4, l5, l6, l7, l8, 19, 20, 21, 22, 23,24, 25, 26, 27, 28, 
29, 30, 31, 32, 33, 34, 35 or more carbon atoms. Any ofthese 
moieties including peptide, oligosaccharide, optionally sub 
stituted alkyl and polymer moieties, can contain about 50, 
100, 200, 300 or more carbon atoms, e.g., about 40 or 50 
carbon atoms to about 75, 100, 200 or 400 carbon atoms. 
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As used herein, “innate immunity” refers to one or more 
components typically associated With nonspeci?c immune 
defense mechanisms in a subject. These components include 
the alternate complement pathWay, e.g., Factor B, Factor D 
and properdin; NK cells, phagocytes (monocytes, macroph 
ages), neutrophils, eosinophils, dendritic cells, ?brocytes; 
anti-microbial chemicals, e.g., one or more of defensins; 
physical barriersiskin, mucosal epithelium; or certain inter 
leukins, chemokines, cytokines, lung or alveolar macrophage 
respiratory burst activity or a lung surfactant protein such as 
surfactant protein A or surfactant protein D. 

Terms such as “immune dysregulation”, “immune dys 
regulation condition”, “unWanted immune response” and the 
like mean that a subject has or is subject to developing an 
immune response that is not desirable or is suboptimal for the 
subject’s condition. Such dysregulation or unWanted 
responses can arise from various clinical conditions or dis 
eases or as a result of treatment of such conditions or diseases, 

e.g., in?ammation, autoimmunity, organ or tissue transplant 
rejection (e.g., allograft, xenograft), infections, cancers, 
immunosuppressive chemotherapy treatments, trauma, 
allergy conditions or in conditions Where a subject mounts a 
Th1, Tc1, Th2 or Tc2 immune response that is considered to 
be pathogenic, ineffective, insuf?cient or suboptimal. 
Immune dysregulation conditions are as described herein or 
in the cited references. 

Terms such as “cellular response”, “cellular activity”, “bio 
logical response”, “biological activity” and the like mean a 
response or activity that is detectably modulated in response 
to the presence of a F1C. Such responses or activities can be 
direct effects or indirect effects on one or more cellular activi 
ties or on the expression or level of one or more molecules that 

the affected cell(s) bind, sequester, synthesiZe or respond to. 
Such responses or activities include a detectable change in the 
synthesis or level of one or more cytokines, groWth factors, 
transcription factors (including receptors and their cofactors), 
enZymes, Th1- or Th2-as sociated antibody subtype responses 
or the like. Typically, the cytokines, groWth factors, transcrip 
tion factors, enZymes or antibodies that are modulated are 
involved in the amelioration of a pathological condition or in 
the establishment, maintenance, severity or progression of a 
pathological condition. 
As used herein, references to CD molecules, speci?c 

immune cell subsets, immune responses and the like, gener 
ally use nomenclature that applies to molecules, cells or the 
like that are found in humans. Analogs or counterparts of such 
molecules, cells or the like in other species may have a dif 
fering nomenclature, but are included in this invention. A 
description of the nomenclature and function of various CD 
molecules and immune cell subsets are as found in the scien 
ti?c literature. References to Th0, Th1 or Th2 cells and ref 
erences to Th1 or Th2 immune responses in the context of 
human patients refer to the human counterparts of the murine 
Th0, Th1 or Th2 immune cells or responses. For revieWs see, 
e.g., A. K. Abbas et al., editors, Cellular and Molecular 
Immunology, W.B. Saunders Company, third edition, 1997, 
ISBN 0-7216-4024-9, pages 4-469, and I. Kimber and M. K. 
Selgrade, editors, T Lymphocyte Subpopulalions in Immuno 
Zoxicology, John Wiley & Sons Ltd., 1998, ISBN 0-471 
97194-4, pages 1-53. 

“Immunosuppressive molecule” means molecules such as 
cyclosporin, cyclohexamide, mitomycin C, Adriamycin, 
taxol and amphotericin B. These molecules tend to have 
toxicities toWard the immune system and are directly or indi 
rectly immunosuppressive, e.g., they are toxic to dividing 
cells, they inhibit proliferation of immune cell precursors or 
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26 
they can doWnregulate an otherWise desired or improved 
immune response or condition. 

“Nuclear hormone receptor” means a gene product, typi 
cally as a protein monomer or dimer that can bind to a ligand 
and affect transcription of one or more genes. Ligands 
include, e. g., certain natural steroids, steroid analogs, F 1 Cs or 
another ligand such as a lipid, e. g., a pro staglandin, or the like. 
Nuclear hormone receptors include orphan steroid receptors, 
Which typically function as heterodimers and the classical 
steroid receptors, e.g., androgen receptor (“AR”), estrogen 
receptor 0t (“ERot”), estrogen receptor [3 (“ERB”), that func 
tion as homodimers. Nuclear hormone receptors include spe 
cies that form heterodimers, e.g., VDR-RXR or TR-RXR. 
Nuclear hormone receptors also include isoforms, e. g., 
PXR.1 and PXR.2 for the PXR receptor. The natural ligand 
and/or biological function for some orphan steroid receptors 
is at least partially unknoWn. Nuclear hormone receptors 
include the homologs of the receptors, e.g., the homolog of 
CAR[3 knoWn as MB67. Isoforms are typically generated by 
different splicing pathWays for a nuclear RNA from one gene, 
While homologs are typically a distinct copy of a nuclear 
hormone receptor gene, Where the gene copy encodes only 
relatively small differences compared to the reference nuclear 
hormone receptor gene product. Such differences are most 
often found in areas other than the dimeriZation region and the 
steroid binding region of the nuclear hormone receptor’s 
structure. Typically isoforms and homologs bind the same or 
similar ligands as the reference gene product or nuclear hor 
mone receptor. Nuclear hormone receptors may be of human 
or animal origin, e.g., obtained from cells, tissues or cDNA 
expression libraries derived from cells or tissues of any pri 
mate, rodent (including murine), avian, ovine, bovine, 
equine, canine, feline, insect species, e.g., Drosophila, nema 
tode, e.g., Caenorhabdilis elegans, or any of the species 
Within any group (e.g., Family or Genus) of species men 
tioned herein or in any reference cited herein. Modulation of 
nuclear hormone receptors by F1Cs can arise from (1) their 
direct interaction With the receptor or a cofactor thereof or (2) 
indirect effects such as (A) detectably increased or decreased 
synthesis or level of the receptor or (B) generation of a signal 
or stimulus that leads to detectable modulation of one or more 
biological activities of the receptor, e.g., detectable inhibition 
of receptor mediated gene transcription or detectable 
enhancement of receptor mediated gene transcription. 
An “agonist” or an “antagonist” is a compound or compo 

sition, usually containing a F1C, that respectively, either 
detectably increases or decreases the activity of a receptor, an 
enZyme or another biological molecule, Which can lead to 
increased or decreased transcription or mRNA levels of a 
regulated gene or to another measurable effect such as altered 
level of activity of the gene product or protein. The increase or 
decrease in a receptor’s or enZyme’s activity Will be an 
increase or a decrease of at least about 5%, 10%, 20%, 30%, 
40%, 50%, 60%, 70%, 80%, 90%, 95% or a range about 
betWeen any tWo of these values, for one or more measurable 
activities. Receptors, their accessory factors and associated 
transcription factors can modulate transcription of their target 
gene(s) by detectably increasing or decreasing transcription 
or mRNA levels. Biological activities of receptors may also 
include modulating biological responses such as signal trans 
duction Within a cell or ion ?ux, e.g., sodium, potassium or 
calcium, across cell organelle membranes, e.g., across mito 
chondria. 

Terms such as “biologically active metabolite” and the like 
mean derivatives of the F1Cs that retain a detectable level, 
e.g., at least about 10%, at least about 20%, at least about 30% 
or at least about 50%, of at least one desired activity of the 
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parent compound, e.g., antiin?ammatory activity or stimula 
tion of a desired immune response. Determination of a 
desired activity is accomplished essentially as described 
herein. Such metabolites can be generated in the gastrointes 
tinal tract, in blood or in one or more subject tissues. Such 
metabolites are detected using standard analytical methods, 
e.g., GC-MS analysis of an optionally radiolabeled FlC and 
its metabolites, in blood, urine or other biological samples 
after it is administered to a subject by one or more routes as 
disclosed herein. Terms such as “metabolic precursor” of 10 
FlCs and the like can include compounds that generate a 
detectable level of the FlC or a detectable level, e.g., at least 
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NHi, betWeen adjacent amino acid residues. Peptides com 
prise dipeptides (dimers), tripeptides (trimers), short peptides 
of 4, 5, 6, 8, 10 or 15 residues, and longer peptides or proteins 
having about 100 or more residues. FlCs that comprise a 
peptide can be used as immunogens, prodrugs or as synthetic 
precursors for other steroid derivatives. 

Examples of suitable dipeptidyl groups (designated by 
their single letter symbols) are shoWn in the table beloW. The 
single letter designations are: Y tyrosine, G glycine, F phe 
nylalanine, M methionine, A alanine, S serine, l isoleucine, L 
leucine, T threonine, V valine, P praline, L lysine, H histidine, 
Q glutamine, E glutamic acid, W tryptophan, R arginine, D 
aspartic acid, N asparagine and C cysteine. 

Dipeptides 

AA, AR, AN, AD, Ac, AE, AQ, AG, AH, AI, AL, AK, AM, AP, AP, As, AT, AW, AY, 
Av, RA, RR, RN, RD, Rc, RE, RQ, RG, RH, RI, RL, RK, RM, RF, RP, Rs, RT, RW, 
RY, Rv, NA, NR, NN, ND, NC, NE, NQ, NG, NH, NI, NL, NK, NM, NF, NP, Ns, NT, 
NW, NY, Nv, DA, DR, DN, DD, DC, DE, DQ, DG, DH, DI, DL, DK, DM, DF, DP, 
Ds, DT, DW, DY, Dv, cA, cR, CN, CD, cc, cE, cQ, CG, CH, 01, CL, CK, CM, 
CF, cP, cs, cT, CW, cY, cv, EA, ER, EN, ED, Ec, EE, EQ, EG, EH, EI, EL, EK, 
EM, EF, EP, Es, ET, EW, EY, Ev, QA, QR, QN, QD, Qc, QE, QQ, QG, QH, QI, 
QL, QK, QM, QF, QP, Qs, QT, QW, QY, Qv, GA, GR, GN, GD, GC, GE, GQ, GG, 
GH, GI, GL, GK, GM, GF, GP, Gs, GT, GW, GY, Gv, HA, HR, HN, HD, HC, HE, 
HQ, HG, HH, HI, HL, HK, HM, HP, HP, Hs, HT, HW, HY, Hv, IA, IR, IN, ID, 10, IE, 
IQ, IG, IH, H, IL, IK, IM, IF, IP, is, IT, IW, IY, 1v, LA, LR, LN, LD, LC, LE, LQ, LG, 
LH, LI, LL, LK, LM, LF, LP, Ls, LT, LW, LY, Lv, KA, KR, KN, KD, KC, KE, KQ, KG, 
KH, KI, KL, KK, KM, KF, KP, KS, KT, KW, KY, KV, MA, MR, MN, MD, MC, ME, 
MQ, MG, MH, MI, ML, MK, MM, MF, MP, Ms, MT, MW, MY, Mv, PA, PR, FN, FD, 
FC, FE, FQ, PG, PH, FI, FL, FK, FM, PP, PP, FS, FT, FW, FY, FV, PA, PR, PN, PD, 
Pc, PE, PQ, PG, PH, PI, PL, PK, PM, PP, PP, Ps, PT, PW, PY, Pv, sA, sR, sN, 
sD, sc, sE, sQ, sG, sH, s1, sL, SK, sM, SF, sP, ss, sT, sW, sY, sv, TA, TR, 
TN, TD, Tc, TE, TQ, TG, TH, TI, TL, TK, TM, TF, TP, Ts, TT, TW, TY, Tv, WA, 
WR, WN, WD, WC, WE, WQ, WG, WH, WI, WL, WK, WM, WF, WP, Ws, WT, WW, 
WY, Wv, YA, YR, YN, YD, Yc, YE, YQ, YG, YH, YI, YL, YK, YM, YF, YP, Ys, YT, 
YW, YY, Yv, vA, vR, VN, vD, vc, vE, vQ, vG, vH, v1, vL, VK, vM, VF, vP, vs, 
vT, VW, vY, vv 

about 10%, at least about 20%, at least about 30% or at least 
about 50%, of at least one desired activity of the FlC. Deter 
mination of a desired activity is accomplished essentially as 
described herein. Conversion of metabolic precursors can 
occur in the gastrointestinal tract, in blood or in one or more 

subject tissues. 
“Amino acid” means an amino acid moiety that comprises 

any naturally-occurring or synthetic amino acid residue, i.e., 
any moiety comprising at least one carboxyl and at least one 
amino residue directly linked by one, tWo three or more 
carbon atoms, typically one (0t) carbon atom. The nature and 
identity of the intervening structure located betWeen the car 
boxyl and amino groups can have a variety of structures 
including those described herein. Typically, amino acids 
linked to the steroid through the amine group (“N-linked 
amino acid”) have suf?cient conformation and length to be 
capable of autocatalytic hydrolysis of the amino acid-steroid 
bond and release of the steroid. This can occur When the free 
carboxyl is generated in vivo by deesteri?cation, deamidation 
or peptidolytic cleavage of the precursor containing a linkage 
betWeen the amino acid’s amine group and the steroid. 
Hydrolysis of the bond betWeen an amino acid’s carboxyl or 
amino group and the steroid can also occur by chemical or 
enZymatic activity, e.g., esterase cleavage or non-enzymatic 
hydrolysis. 

Peptide means 2, 3 or more of the tWo or more amino acids 
as de?ned above are bonded together, usually by an amide 
bond or normal peptide bond. Variable groups in the FlCs 
such as Rl-Rl0 can comprise a peptide. Typically the amino 
acids are linked through normal peptide bonds, e.g., iCOi 
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Such dipeptides include species Where both amino acids 
are in the L con?guration, the D con?guration or mixtures of 
con?gurations. 

Tripeptides, i.e., 3 linked amino acid residues, are also 
useful embodiments. Each amino acid in a tripeptide may be 
in an L, D or mixed con?guration. Tripeptides include those 
WhereA, C, D, E, F, G, H, l, K, L, M, N, P, Q, R, S, T, V, W or 
Y is linked by a standard peptide bond to the amino or the 
carboxyl terminus of any of the dipeptides listed above. Other 
embodiments include tetrapeptides such as ones Where any 
tWo of the dipeptides listed above, Which may be the same or 
different dipeptides (e. g., AA andAA linked together or, e. g., 
AA and GI linked together), are linked to each other by a 
peptide bond through the amino terminus or carboxyl termi 
nus. 

In some embodiments, the formula 1 compound comprises 
one or more amino acids or peptides having the structure (A), 

(B) Or(C)1 (A) RKNHH[C(R29)(R3°)1FQOHMRM) 
}f[C(R29)(R3O)]a4C(O)4O-steroid; (B) R33iOi{C 
(O)*[C(R29)(R3°)]rN(R3l)}g%(O)*[C(R29)(R3°)L* 
N(R3 l)4O-steroid; or (C) R334Oi{C(O)i[C(R29) 
(R351. *N<R31>}.%<0)*[C(R29)<R3°)1.*N(R35% 
(O)4O-steroid, Wherein (A), (B) or (C) are independently 
selected and they are bonded to l, 2, 3 or more of R1 through 
R4, Where each R29-R31 is independently selected; R29 inde 
pendently are iH or a Cl-C20 organic moiety (e.g., Cl_6 
alkyl, e.g. iCH3 or iCZHS); R3O independently are the side 
chain of an amino acid, including the side chain of naturally 
occurring amino acids as described above, e.g., iH, ‘CH3, 
4CH2C6H5; R31 is iH or a protecting group; R32 and R33 
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independently comprise iH, a protecting group, an ester or 
an amide Where each atom or group is independently chosen; 
a, b, c and dindependently are 1, 2, 3, 4 or 5, usually 1; e, fand 
g independently are an integer from 0 to about 1000, typically 
they independently are 0, 1, 2, 3, 4, 5, 6, 7 or 8; a, b, c and d 
independently are 1 or 2; e, f and g independently are 0, 1, 2, 
3, 4 or 5. 

If the amino acid(s) or residue(s) has 2 or more amine 
groups, e.g., a lysinyl or arginyl, ornithinyl residue, then R29 
is usually iH and R30 may comprise i[C(R34)2]n2N(RPR) 
Where n2 is 0, 1, 2, 3, 4, 5 or 6, RPR is iH or a protecting 
group and each R3 independently is iH, Cl-C2O optionally 
substituted alkyl, C6-C2O optionally substituted aryl, C7-C2O 
optionally substituted alkylaryl, C7-C2O optionally substi 
tuted arylalkyl, C l-C2O optionally substituted alkoxy, C6-C2O 
optionally substituted aryloxy or hydroxyl. Such compounds 
Will contain a plurality of steroid moieties. For example When 
both the epsilon (e) or delta (6) and alpha (0t) amino groups of 
lysine ornithine are substituted With steroid moieties the ami 
date is believed to be capable of releasing tWo molecules of 
active drug, each expected to affect pharmacokinetics. 

Salts of FlCs. Invention embodiments include salts and 
complexes of FlCs, including pharmaceutically acceptable 
or salts that are relatively non-toxic. Some of the FlCs have 
one or more moieties that carry at least a partial positive or 
negative charge in aqueous solutions, typically at a pH of 
about 4-10, that can participate in forming a salt, a complex, 
a composition With partial salt and partial complex properties 
or other noncovalent interactions, all of Which are “salt(s)”. 
Salts are usually biologically compatible or pharmaceutically 
acceptable or non-toxic, particularly for mammalian cells. 
Salts that are biologically toxic are optionally used With syn 
thetic intermediates of FlCs. When a Water-soluble compo 
sition is desired, monovalent salts are usually used. 

Metal salts typically are prepared by reacting the metal 
hydroxide With a compound of this invention. Examples of 
metal salts that are optionally prepared in this Way are salts 
containing Li", Na+ and K". A less soluble metal salt can be 
precipitated from the solution of a more soluble salt by adding 
a suitable metal compound. Invention salts may be formed 
from acid addition of certain organic acids, such as organic 
carboxylic acids, and inorganic acids, such as alkylsulfonic 
acids or hydrogen halide acids, to acidic or basic centers on 
FlCs. Other metal salts may contain aluminum, barium, 
strontium, cadmium, bismuth, arsenic or Zinc ion. 

Salt(s) of FlCs may comprise a combination of appropriate 
cations such as alkali and alkaline earth metal ions or ammo 
nium and quaternary ammonium ions With the acid anion 
moiety of the phosphoric acid or phosphonic acid group, 
Which may be present in polymers or monomers. 

Suitable amine salts include amines having suf?cient 
basicity to form a stable salt, usually amines of loW toxicity 
including trialkyl amines (tripropylamine, triethylamine, tri 
methylamine), procaine, dibenZylamine, N-benZyl-be 
taphenethylamine, ephenamine, N,N'-dibenZylethylenedi 
amine, N-ethylpiperidine, benZylamine and 
dicyclohexylamine. 

Salts include organic sulfonic acid organic carboxylic acid 
salts, made for example by addition of the acids to basic 
centers, typically amines. Exemplary sulfonic acid salts 
include salts from C6_l6 aryl sulfonic acids, C6_l6 heteroaryl 
sulfonic acids and C1_ 16 alkyl sulfonic acids such as phenyl 
sulfonic acid, a-naphthalene sulfonic acid, [3-naphthalene sul 
fonic acid, (S)-camphorsulfonic acid, methyl sulfonic acid 
(CH3SO3H), ethyl sulfonic acid (C2H5SO3H), and n-propyl, 
i-propyl, n-butyl, s-butyl, i-butyl, t-butyl, pentyl and hexyl 
sulfonic acid salts. Exemplary organic carboxylic and other 
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30 
acid salts include C M6 alkyl, C6_l6 aryl carboxylic acids and 
C4_l6 heteroaryl carboxylic acids such as acetic, glycolic, 
lactic, pyruvic, malonic, glutaric, tartaric, citric, fumaric, suc 
cinic, malic, maleic, oxalic, hydroxymaleic, benZoic, 
hydroxybenZoic, phenylacetic, cinnamic, salicylic, nicotinic, 
2-phenoxybenZoic, methanesulfonic, pamoic, propionic, 
toluenesulfonic and tri?uoroacetic acids. 

Invention salts include those made from inorganic acids, 
e.g., HF, HCl, HBr, HI, H2SO4, H3PO4, Na2CO3, K2CO3, 
CaCO3, MgCO3 and NaClO3. Suitable anions include arsen 
ate, arsenite formate, sorbate, chlorate, perchlorate, perio 
date, dichromate, glycodeoxycholate, cholate, deoxycholate, 
desoxycholate, taurocholate, taurodeoxycholate, taurolitho 
cholate, tetraborate, nitrate, nitrite, sul?te, sulfamate, hypo 
sul?te, bisul?te, metabisul?te, thiosulfate, thiocyanate, sili 
cate, metasilicate, CNi, gluconate, gulcuronate, hippurate, 
picrate, hydrosul?te, hexa?uorophosphate, hypochlorite, 
hypochlorate, borate, metaborate, tungstate and urate. 

Stereoisomers. The FlCs include enriched or resolved 
optical isomers at any or all asymmetric atoms as are apparent 
from the depictions or are included in the compound struc 
tures. Both racemic and diasteromeric mixtures, as Well as the 
individual optical isomers can be isolated or synthesiZed so as 
to be substantially free of their enantiomeric or diastereo 
meric partners, and these are all Within the scope of the 
invention. Chiral centers may be found in FlCs at, for 
example, one or more of R1, R2, R3, R4 or R10. 

Stereospeci?c synthesis usually does not does not produce 
undesired enantiomers that must be removed from the ?nal 
product. In general, those skilled in the art Would understand 
What starting materials and reaction conditions should be 
used to obtain the desired enantiomerically enriched or pure 
isomers by stereospeci?c synthesis. Methods to make related 
compounds been described, see, e.g., US. Pat. Nos. 2,833, 
793, 2,911,418, 3,148,198, 3,471,480, 3,976,691, 4,000,125, 
4,083,969, 4,268,441, 4,427,649, 4,542,129, 4,666,898, 
4,956,355, 5,001,119, 5,043,165, 5,077,284, 5,028,631, 
5,110,810, 5,157,031, 5,162,198, 5,175,154, 5,277,907, 
5,292,730, 5,296,481, 5,372,996, 5,387,583, 5,407,684, 
5,424,463, 5,461,042, 5,478,566, 5,506,223, 5,518,725, 
5,527,788, 5,527,789, 5,532,230, 5,559,107, 5,562,910, 
5,583,126, 5,585,371, 5,587,369, 5,591,736, 5,593,981, 
5,629,295, 5,610,150, 5,635,496, 5,641,766, 5,641,768, 
5,656,621, 5,660,835, 5,686,438, 5,696,106, 5,700,793, 
5,707,983, 5,709,878, 5,710,143, 5,714,481, 5,728,688, 
5,736,537, 5,744,462, 5,753,237, 5,756,482, 5,776,921, 
5,776,923, 5,780,460, 5,795,880, 5,798,347, 5,798,348, 
5,804,576, 5,807,848, 5,807,849, 5,811,418, 5,824,313, 
5,824,668, 5,824,671, 5,827,841, 5,837,269, 5,837,700, 
5,843,932, 5,846,963, 5,859,000, 5,872,114, 5,872,147, 
5,162,198, 5,206,008, 5,292,730, 5,407,684, 5,461,042, 
5,461,768, 5,478,566, 5,585,371, 5,635,496, 5,641,766, 
5,837,269, 5,885,977, 5,846,963, 5,919,465, 5,869,090, 
5,863,910, 5,856,340, 5,804,576, 5,714,481, 6,150,336, 
4,978,532, 4,898,694, 4,542,129, 3,711,606, 3,710,795, 
3,189,597, 3,137,710, 2,531,441, 4,908,358, 4,902,681, 
5,532,230, 5,686,438, 5,753,640, 5,811,418, 5,859,000, 
5,763,433, 6,372,732, 5,925,630, 5,939,545 and 5,962,443. 
Embodiments of formula 1 compounds. For formula 1 

compounds (“FlCs”), 2, 3 or more of R1, R2, R3 and R4 are 
usually not iH, and typically one or both R1 and R4, R3 and 
R4, R2, R3 and R4 or R2 and R4 are not iH, and/or 1 or 2 of 
RIOA, R103, R100 and RIOD are optionally not iH. For any 
FlC disclosed herein, steroid nucleus carbon atoms that con 
tain tWo variable groups (e. g., tWo R10 at R8 or R9 or tWo R3 or 
R4 at the 16- or 17-position), each variable group is indepen 
dently selected and each can thus be the same or different, 
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e.g., both can be methyl, ethyl, methoxy, ethoxy, iF, iCl, 
iBr, *1, or they can be different. Exemplary FlC include 
compounds Where no double bond is present at the 3-position, 
one R1 is an O-linked, S-linked or N-linked moiety and the 
other R1 is iH or a C-linked moiety or both R1 together are 
:0 or another double bonded moiety, and/ or no double bond 
is present at the 17-position, one R4, in the ot- or [3-con?gu 
ration, is an O-linked, S-linked or N-linked moiety and the 
other R4 is iH or a C-linked moiety and/ or no double bond 
is present at the 16-position, one R3 is an O-linked, S-linked 
or N-linked moiety and the other R3 is iH or a C-linked 
moiety or both R3 are a halogen or together are :0 or another 
double bonded moiety. Other embodiments are described 
elseWhere herein. 

The formula 1 compounds may contain 0, 1, 2, 3, 4 or 5 
carbon-carbon or carbon-nitrogen double bonds Within the 
fused four-ring system, such that the compound is unsatur 
ated. Classes of formula 1 compounds include, androstanes 
(or Set-androstanes), 5[3-androstanes, 1-ene, 2-ene, 3-ene, 
4-ene, 5(6)-ene (or a “5-ene”), 5(10)-ene, 6-ene, 7-ene, 8(9) 
ene, 8(14)-ene, 9(10)-ene, 9(11)-ene, 11-ene, 12-ene, 13(17) 
ene, 14-ene, 15-ene, 16-ene, 1,3-diene, 1,4-diene, 1,5-diene, 
1,5(10)-diene, 1,6-diene, 1,7-diene, 1,8(9)-diene, 1,8(14)-di 
ene, 1,9(11)-diene, 1,11-diene, 1,12-diene, 1,13(17)-diene, 
1,15-diene, 1,16-diene, 2,4-diene, 2,5-diene, 2,5(10)-diene, 
2,6-diene, 2,7-diene, 2,8(9)-diene, 2,8(14)-diene, 2,9-diene, 
2,9(11)-diene, 2,11-diene, 2,12-diene, 2,13(17)-diene, 2,14 
diene, 2,15-diene, 2,16-diene, 3,5-diene, 3,6-diene, 3,7-di 
ene, 3,8(9)-diene, 3,8(14)-diene, 3,9(10)-diene, 3,9(11)-di 
ene, 3,11-diene, 3,12-diene, 3,13(17)-diene, 3,14-diene, 
3,15-diene, 3,16-diene, 4,6-diene, 4,7-diene, 4,8(9)-diene, 
4,8(14)-diene, 4,9(10)-diene, 4,9(11)-diene, 4,11-diene, 
4,12-diene, 4,13(17)-diene, 4,14-diene, 4,15-diene, 4,16-di 
ene, 5(6), 15-diene (or a “5,15-diene”), 5,7-diene, 5,8(9) 
diene, 5,8(14)-diene, 5,9(11)-diene, 5,11-diene, 5,12-diene, 
5,13(17)-diene, 5,14-diene, 5,15-diene, 5,16-diene, 5(10),7 
diene, 5(10),8(9)-diene, 5(10),8(14)-diene, 5,9(11)-diene, 
5(10), 11-diene, 5(10),12-diene, 5(10),13(17)-diene, 5(10), 
14-diene, 5(10),15-diene, 5(10),16-diene, 6,9(11)-diene, 6,9 
(14)-diene, 6,10-diene, 6,11-diene, 6,13(17)-diene, 6,14-di 
ene, 6,15-diene, 6,16-diene, 7,9(10)-diene, 7,9(11)-diene, 
7,12-diene, 7,13(17)-diene, 7,14-diene, 7,15-diene, 7,16-di 
ene, 8(9),11-diene, 8(9),12-diene, 8(9),13(17)-diene, 8(9), 
14-diene, 8(9),15-diene, 8(9),16-diene, 8(14),9-diene, 8(14), 
11-diene, 8(14),12-diene, 8(14),13(17)-diene, 8(14),15 
diene, 8(14),16-diene, 9(10),11-diene, 9(10),12-diene, 9(10), 
13(17)-diene, 9(10),14-diene, 9(10),15-diene, 9(10),16 
diene, 9(11),13-diene, 9(11),13(17)-diene, 9(11),14-diene, 
9(11),15-diene, 9(11),16-diene, 11,13(17)-diene, 11,14-di 
ene, 11,15-diene, 11,16-diene, 12,14-diene, 12,15-diene, 
12,16-diene, 13(17),14-diene, 13(17),15-diene, 14,16-diene, 
1,3,5-triene, 1,3,5(10)-triene, 1,3,6-triene, 1,3,7-triene, 1,3, 
8-triene, 1,3,8(14)-triene, 1,3,9-triene, 1,3,9(11)-triene, 1,3, 
12-triene, 1,3,13(17)-triene, 1,3,14-triene, 1,3,15-triene, 1,3, 
16-triene, 1,4,6-triene, 1,4,7-triene, 1,4,8-triene, 1,4,8(14) 
triene, 1,4,9-triene, 1,4,11-triene, 1,4,9(11)-triene, 1,4,12 
triene, 1,4,13(17)-triene, 1,4,14-triene, 1,4,15-triene, 1,4,16 
triene, 1,5,7-triene, 1,5,8-triene, 1,5,8(14)-triene, 1,5,9 
triene, 1,5,9(11)-triene, 1,5,11-triene, 1,5,12-triene, 1,5,13 
(17)-triene, 1,5,14-triene, 1,5,15-triene, 1,5,16-triene, 1,5 
(10),6-triene, 1,5(10),7-triene, 1,5(10),8-triene, 1,5(10),8 
(14)-triene, 1,5(10),9(11)-triene, 1,5(10),12-triene, 1,5(10), 
13(17)-triene, 1,5(10),14-triene, 1,5(10),15-triene, 1,5(10), 
16-triene, 1,6,8-triene, 1,6,8(14)-triene, 1,6,9-triene, 1,6,9 
(11)-triene, 1,6,11-triene, 1,6,12-triene, 1,6,13(17)-triene, 
1,6,14-triene, 1,6,15-triene, 1,6,16-triene, 1,7,9-triene, 1,7,9 
(11)-triene, 1,7,11-triene, 1,7,12-triene, 1,7,13(17)-triene, 
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1,7,14-triene, 1,7,15-triene, 1,7,16-triene, 2,4,6-triene, 2,5,6 
triene, 2,5(10),6-triene, 2,4,7-triene, 2,5,7-triene, 2,5(10),7 
triene, 2,4,8-triene, 2,5,8-triene, 2,5(10),8-triene, 2,4,8(14) 
triene, 2,5,8(14)-triene, 2,5(10),8(14)-triene, 2,4,9-triene, 
2,4,9(11)-triene, 2,5,9(11)-triene, 2,5(10),9(11)-triene, 2,4, 
11-triene, 2,5,11-triene, 2,5(10),11-triene, 2,4,12-triene, 2,5, 
12-triene, 2,5(10),12-triene, 2,4,14-triene, 2,5,14-triene, 2,5 
(10),14-triene, 2,4,15-triene, 2,5,15-triene, 2,5(10),15-triene, 
2,4,16-triene, 2,5,16-triene, 2,5(10),16-triene, 2,6,8-triene, 
2,6,8(14)-triene, 2,6,9-triene, 2,6,9(11)-triene, 2,6,12-triene, 
2,6,13(17)-triene, 2,6,14-triene, 2,6,15-triene, 2,6,16-triene, 
2,7,9-triene, 2,7,9(11)-triene, 2,7,12-triene, 2,7,13(17) 
triene, 2,7,14-triene, 2,7,15-triene, 2,7,16-triene, 3,5,9 
triene, 3,5,11-triene, 3,5,12-triene, 3,5,13-triene, 3,5,14 
triene, 3,5,15-triene, 3,5,16-triene, 3,6,8-triene, 3,6,8(14) 
triene, 3,6,9-triene, 3,6,9(11)-triene, 3,6,11-triene, 3,6,12 
triene, 3,6,13(17)-triene, 3,6,14-triene, 3,6,15-triene, 3,6,16 
triene, 3,7,9-triene, 3,7,11-triene, 3,7,12-triene, 3,7,13(17) 
triene, 3,7,14-triene, 3,7,15-triene, 3,7,16-triene, 3,8,11 
triene, 3,8,12-triene, 3,8,13(17)-triene, 3,8,14-triene, 3,8,15 
triene, 3,8,16-triene, 3,8(14),11-triene, 3,8(14),12-triene, 3,8 
(14),13(17)-triene, 3,8(14),15-triene, 3,8(14),16-triene, 3,9, 
11-triene, 3,9,12-triene, 3,9,13(17)-triene, 3,9,14-triene, 3,9, 
15-triene, 3,9,16-triene, 3,9(11),12-triene, 3,9(11),13(17) 
triene, 3,9(11),14-triene, 3,9(11),15-triene, 3,9(11),16 
triene, 3,11,13(17)-triene, 3,11,14-triene, 3,11,15-triene, 
3,11,16-triene, 3,12,14-triene, 3,12,15-triene, 3,12,16-triene, 
3,13(17),14-triene, 3,13(17),15-triene, 3,14,16-triene, 4,6,8 
triene, 4,6,8(14)-triene, 4,6,9-triene, 4,6,9(11)-triene, 4,6,11 
triene, 4,6,12-triene, 4,6,13(17)-triene, 4,6,14-triene, 4,6,15 
triene, 4,6,16-triene, 4,7,9-triene, 4,7,11-triene, 4,7,12 
triene, 4,7,13(17)-triene, 4,7,14-triene, 4,7,15-triene, 4,7,16 
triene, 4,8,9-triene, 4,8,9(11)-triene, 4,8,11-triene, 4,8,12 
triene, 4,8,13(17)-triene, 4,8,14-triene, 4,8,15-triene, 4,8,16 
triene, 4,8(14),9-triene, 4,8(14),9(11)-triene, 4,8(14), 
11-triene, 4,8(14),12-triene, 4,8(14),13(17)-triene, 4,8(14), 
15-triene, 4,8(14),16-triene, 4,9,11-triene, 4,9,12-triene, 4,9, 
13(17)-triene, 4,9,14-triene, 4,9,15-triene, 4,9,16-triene, 4,9 
(11),12-triene, 4,9(11),13(17)-triene, 4,9(11),14-triene, 4,9 
(11),15-triene, 4,9(11),16-triene, 4,11,13(17)-triene, 4,11, 
14-triene, 4,11,15-triene, 4,11,16-triene, 4,12,14-triene, 
4,12,15-triene, 4,12,16-triene, 4,13(17),14-triene, 4,13(17), 
15-triene, 4,14,16-triene, 5,7,9-triene, 5,7,9(11)-triene, 5,7, 
12-triene, 5,7,13(17)-triene, 5,7,14-triene, 5,7,15-triene, 5,7, 
16-triene, 5,8,11-triene, 5,8,12-triene, 5,8,13(17)-triene, 5,8, 
14-triene, 5,8,15-triene, 5,8,16-triene, 5,8(14),9-triene, 5,8 
(14),9(11)-triene, 5,8(14),12-triene, 5,8(14),13(17)-triene, 
5,8(14),15-triene, 5,8(14),16-triene, 5,9,11-triene, 5,9,12 
triene, 5,9,13(17)-triene, 5,9,14-triene, 5,9,15-triene, 5,9,16 
triene, 5,9(11),12-triene, 5,9(11),13(17)-triene, 5,9(11),14 
triene, 5,9(11),15-triene, 5,9(11),16-triene, 5,11,13(17) 
triene, 5,11,14-triene, 5,11,15-triene, 5,11,16-triene, 5,12, 
14-triene, 5,12,15-triene, 5,12,16-triene, 5,13(17),14-triene, 
5,13(17),15-triene, 5,14,16-triene, 6,8,11-triene, 6,8,12 
triene, 6,8,13(17)-triene, 6,8,14-triene, 6,8,15-triene, 6,8,16 
triene, 6,8(14),9-triene, 6,8(14),9(11)-triene, 6,8(14),11 
triene, 6,8(14),12-triene, 6,8(14),13(17)-triene, 6,8(14),15 
triene, 6,8(14),16-triene, 6,9,11-triene, 6,9,12-triene, 6,9,13 
(17)-triene, 6,9,14-triene, 6,9,15-triene, 6,9,16-triene, 6,9 
(11),12-triene, 6,9(11),13(17)-triene, 6,9(11),14-triene, 6,9 
(11),15-triene, 6,9(11),16-triene, 6,11,13(17)-triene, 6,11, 
14-triene, 6,11,15-triene, 6,11,16-triene, 6,12,14-triene, 
6,12,15-triene, 6,12,16-triene, 6,13(17),14-triene, 6,13(17), 
15-triene, 6,14,16-triene, 7,9,11-triene, 7,9,12-triene, 7,9,13 
(17)-triene, 7,9,14-triene, 7,9,15-triene, 7,9,16-triene, 7,9 
(11),12-triene, 7,9(11),13(17)-triene, 7,9(11),14-triene, 7,9 
(11),15-triene, 7,9(11),16-triene, 7,12,14-triene, 7,12,15 
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triene, 7,12,16-triene, 7,13(17),14-triene, 7,13(17),15-triene, 
7,14,16-triene, 8,11,13(17)-triene, 8,11,14-triene, 8,11,15 
triene, 8,11,16-triene, 8,12,14-triene, 8,12,15-triene, 8,12, 
16-triene, 8,13(17),14-triene, 8,13(17),15-triene, 8,14,16 
triene, 8(14),9,11-triene, 8(14),9,12-triene, 8(14),9,13(17) 
triene, 8(14),9,15-triene, 8(14),9,16-triene, 8(14),9(11),12 
triene, 8(14),9(11),13(17)-triene, 8(14),9(11),15-triene, 
8(14),9(11),16-triene, 9,11,13(17)-triene, 9,11,14-triene, 
9,11,15-triene, 9,11,16-triene, 9(11),13(17),14-triene, 9(11), 
13(17),15-triene, 11,13(17),14-triene, 11,13(17),15-triene, 
12,14,16-triene, 1,3,5(10),6-tetraene, 1,3,5(10),7-tetraene, 
1,3,5(10),8(9)-tetraene, 1,3,5(10),8(14)-tetraene, 1,3,5(10),9 
(11)-tetraene, 1,3,5(10), ll-tetraene, 1,3,5(10),12-tetraene, 
1,3,5(10),13(17)-tetraene, 1,3,5(10),14-tetraene, 1,3,5(10), 
15-tetraene, 1,3,5(10),16-tetraene, 1,3,5,7-tetraene, 1,3,5,8 
tetraene, 1,3,5,8(14)-tetraene, 1,3,5,9-tetraene, 1,3,5,9(11) 
tetraene, 1,3,5,12-tetraene, 1,3,5,13(17)-tetraene, 1,3,5,14 
tetraene, 1,3,5,15-tetraene, 1,3,5,16-tetraene, 1,3,6,8 
tetraene, 1,3,6,8(14)-tetraene, 1,3,6,9-tetraene, 1,3,6,9(11) 
tetraene, 1,3,6,12-tetraene, 1,3,6,13(17)-tetraene, 1,3,6,14 
tetraene, 1,3,6,15-tetraene, 1,3,6,16-tetraene, 1,3,7,9 
tetraene, 1,3,7,9(11)-tetraene, 1,3,7,11-tetraene, 1,3,7,12 
tetraene, 1,3,7,13(17)-tetraene, 1,3,7,14-tetraene, 1,3,7,15 
tetraene, 1,3,7,16-tetraene, 1,3,8,9-tetraene, 1,3,8,9(11) 
tetraene, 1,3,8,12-tetraene, 1,3,8,13(17)-tetraene, 1,3,8,14 
tetraene, 1,3,8,15-tetraene, 1,3,8,16-tetraene, 1,3,8(14)9 
tetraene, 1,3,8(14)9(11)-tetraene, 1,3,8(14)12-tetraene, 1,3,8 
(14)13(17)-tetraene, 1,3,8(14)15-tetraene, 1,3,8(14)16 
tetraene, 1,3,9,11-tetraene, 1,3,9,12-tetraene, 1,3,9,13(17) 
tetraene, 1,3,9,14-tetraene, 1,3,9,15-tetraene, 1,3,9,16 
tetraene, 1,3,9(11),12-tetraene, 1,3,9(11),113(17)-tetraene, 
1,3,9(11),14-tetraene, 1,3,9(11),15-tetraene, 1,3,9(11),16 
tetraene, 1,3,12,14-tetraene, 1,3,12,15-tetraene, 1,3,12,16 
tetraene, 1,3,13(17),14-tetraene, 1,3,13(17),15-tetraene, 1,3, 
13(17),16-tetraene, 1,3,14,16-tetraene, 1,4,6,8-tetraene, 1,4, 
6,8(14)-tetraene, 1,4,6,9-tetraene, 1,4,6,9(11)-tetraene, 1,4, 
6,11-tetraene, 1,4,6,12-tetraene, 1,4,6,13(17)-tetraene, 1,4,6, 
14-tetraene, 1,4,6,15-tetraene, 1,4,6,16-tetraene, 1,5,7,9 
tetraene, 1,5,7,9(11)-tetraene, 1,5,7,11-tetraene, 1,5,7,12 
tetraene, 1,5,7,13(17)-tetraene, 1,5,7,14-tetraene, 1,5,7,15 
tetraene, 1,5,7,16-tetraene, 1,5,8,11-tetraene, 1,5,8,12 
tetraene, 1,5,8,13(17)-tetraene, 1,5,8,14-tetraene, 1,5,8,15 
tetraene, 1,5,8,16-tetraene, 1,5,8(14),9-tetraene, 1,5,8(14),9 
(11)-tetraene, 1,5,8(14),11-tetraene, 1,5,8(14),12-tetraene, 
1,5,8(14),13(17)-tetraene, 1,5,8(14),15-tetraene, 1,5,8(14), 
16-tetraene, 1,5,9,11-tetraene, 1,5,9,12-tetraene, 1,5,9,13 
(17)-tetraene, 1,5,9,14-tetraene, 1,5,9,15-tetraene, 1,5,9,16 
tetraene, 1,5,9(11),12-tetraene, 1,5,9(11),13(17)-tetraene, 
1,5,9(11),14-tetraene, 1,5,9(11),15-tetraene, 1,5,9(11),16 
tetraene, 1,5,11,13(17)-tetraene, 1,5,11,14-tetraene, 1,5,11, 
15-tetraene, 1,5,11,16-tetraene, 1,5,12,14-tetraene, 1,5,12, 
15-tetraene, 1,5,12,16-tetraene, 1,5,13(17),14-tetraene, 1,5, 
13(17),15-tetraene, 1,5,14,16-tetraene, 1,4,7,15-tetraene, 
1,5,7,15-tetraene, 1,3,7,16-tetraene, 1,4,6,8-tetraene, 1,4,6, 
9-tetraene, 1,4,6,9(11)-tetraene, 1,4,6,11-tetraene, 1,4,6,12 
tetraene, 1,4,6,13(17)-tetraene, 1,4,6,14-tetraene, 1,4,6,15 
tetraene, 1,4,6,16-tetraene, 1,4,7,9-tetraene, 1,4,7,9(11) 
tetraene, 1,4,7,11-tetraene, 1,4,7,12-tetraene, 1,4,7,13(17) 
tetraene, 1,4,7,14-tetraene, 1,4,7,15-tetraene, 1,4,7,16 
tetraene, 1,6,8,11-tetraene, 1,6,8,12-tetraene, 1,6,8,13(17) 
tetraene, 1,6,8,14-tetraene, 1,6,8,15-tetraene, 1,6,8,16 
tetraene, 1,6,8(14),9-tetraene, 1,6,8(14),9(11)-tetraene, 1,6,8 
(14), ll-tetraene, 1,6,8(14),12-tetraene, 1,6,8(14),13(17) 
tetraene, 1,6,8(14),15-tetraene, 1,6,8(14),16-tetraene, 1,6,9, 
ll-tetraene, 1,6,9,12-tetraene, 1,6,9,13(17)-tetraene, 1,6,9, 
14-tetraene, 1,6,9,15-tetraene, 1,6,9,16-tetraene, 1,6,9(11), 
12-tetraene, 1,6,9(11),13(17)-tetraene, 1,6,9(11),14 
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tetraene, 1,6,9(11),15-tetraene, 1,6,9(11),16-tetraene,1,6,11, 
13(17)-tetraene, 1,6,11,14-tetraene, 1,6,11,15-tetraene, 1,6, 
12,14-tetrane, 1,6,12,15-tetrane, 1,6,12,16-tetrane, 1,6,13 
(17),14-tetraene, 1,6,13(17),15-tetraene, 1,6,14,16-tetraene, 
1,7,9,11-tetraene, 1,7,9,12-tetraene, 1,7,9,13(17)-tetraene, 
1,7,9,14-tetraene, 1,7,9,15-tetraene, 1,7,9,16-tetraene, 1,8, 
11,13(17)-tetraene, 1,8,11,14-tetraene, 1,8,11,15-tetraene, 
1,8,11,16-tetraene, 1,8(14),9,11-tetraene, 1,8(14),9,12-tet 
raene, 1,8(14),9,13(17)-tetraene, 1,8(14),9,15-tetraene, 1,8 
(14),9,16-tetraene, 1,9,11,13(17)-tetraene, 1,9,11,14-tet 
raene, 1,9,11,15-tetraene, 1,9,11,16-tetraene, 1,9(11),12,14 
tetraene, 1,9(11),12,15-tetraene, 1,9(11),12,16-tetraene, 
1,11,13(17),14-tetraene, 1,11,13(17),15-tetraene, 1,11,13 
(17),16-tetraene, 1,12,14,16-tetraene, 1,8,11,13(17)-tet 
raene, 1,8,11,14-tetraene, 1,8,11,15-tetraene, 1,9,11,13(17) 
tetraene, 1,9,11,14-tetraene, 1,9,11,15-tetraene, 1,9,11,16 
tetraene, 1,9(11),12,14-tetraene, 1,9(11),12,15-tetraene, 1,9 
(11),12,16-tetraene, 1,11,13(17),14-tetraene, 1,11,13(17), 
15-tetraene, 1,11,13(17),16-tetraene, 1,12,14,16-tetraene, 
2,4,6,8-tetraene, 2,4,6,8(14)-tetraene, 2,4,6,9-tetraene, 2,4,6, 
9(11)-tetraene, 2,4,6,11-tetraene, 2,4,6,12-tetraene, 2,4,6,13 
(17)-tetraene, 2,4,6,14-tetraene, 2,4,6,15-tetraene, 2,4,6,16 
tetraene, 2,5,7,9-tetraene, 2,5,7,9(11)-tetraene, 2,5,7,11 
tetraene, 2,5,7,12-tetraene, 2,5,7,13(17)-tetraene, 2,5,7,14 
tetraene, 2,5,7,15-tetraene, 2,5,7,16-tetraene, 2,5,8,11 
tetraene, 2,5,8,12-tetraene, 2,5,8,13(17)-tetraene, 2,5,8,14 
tetraene, 2,5,8,15-tetraene, 2,5,8,16-tetraene, 2,5,8(14),9 
tetraene, 2,5,8(14),9(11)-tetraene, 2,5,8(14), ll-tetraene, 
2,5,8(14),12-tetraene, 2,5,8(14),13(17)-tetraene, 2,5,8(14), 
15-tetraene, 2,5,8(14),16-tetraene, 2,5,9,11-tetraene, 2,5,9, 
12-tetraene, 2,5,9,13(17)-tetraene, 2,5,9,14-tetraene, 2,5,9, 
15-tetraene, 2,5,9,16-tetraene, 2,5,9(11),12-tetraene, 2,5,9 
(11),13(17)-tetraene, 2,5,9(11),14-tetraene, 2,5,9(11),15 
tetraene, 2,5,9(11),16-tetraene, 2,5,11,13(17)-tetraene, 2,5, 
11,14-tetraene, 2,5,11,15-tetraene, 2,5,11,16-tetraene, 2,5, 
12,14-tetraene, 2,5,12,15-tetraene, 2,5,12,16-tetraene, 2,5,13 
(17),14-tetraene, 2,5,13(17),15-tetraene, 2,5,14,16-tetraene, 
2,4,7,15-tetraene, 2,5,7,15-tetraene, 2,4,6,8-tetraene, 2,4,6, 
9-tetraene, 2,4,6,9(11)-tetraene, 2,4,6,11-tetraene, 2,4,6,12 
tetraene, 2,4,6,13(17)-tetraene, 2,4,6,14-tetraene, 2,4,6,15 
tetraene, 2,4,6,16-tetraene, 2,4,7,9-tetraene, 2,4,7,9(11) 
tetraene, 2,4,7,11-tetraene, 2,4,7,12-tetraene, 2,4,7,13(17) 
tetraene, 2,4,7,14-tetraene, 2,4,7,15-tetraene, 2,4,7,16 
tetraene, 2,6,8,11-tetraene, 2,6,8,12-tetraene, 2,6,8,13(17) 
tetraene, 2,6,8,14-tetraene, 2,6,8,15-tetraene, 2,6,8,16 
tetraene, 2,6,8(14),9-tetraene, 2,6,8(14),9(11)-tetraene, 2,6,8 
(14), ll-tetraene, 2,6,8(14),12-tetraene, 2,6,8(14),13(17) 
tetraene, 2,6,8(14),15-tetraene, 2,6,8(14),16-tetraene, 2,6,9, 
ll-tetraene, 2,6,9,12-tetraene, 2,6,9,13(17)-tetraene, 2,6,9, 
14-tetraene, 2,6,9,15-tetraene, 2,6,9,16-tetraene, 2,6,9(11), 
12-tetraene, 2,6,9(11),13(17)-tetraene, 2,6,9(11),14 
tetraene, 2,6,9(11),15-tetraene, 2,6,9(11),16-tetraene,2,6,11, 
13(17)-tetraene, 2,6,11,14-tetraene, 2,6,11,15-tetraene, 2,6, 
12,14-tetrane, 2,6,12,15-tetrane, 2,6,12,16-tetrane, 2,6,13 
(17),14-tetraene, 2,6,13(17),15-tetraene, 2,6,14,16-tetraene, 
2,7,9,11-tetraene, 2,7,9,12-tetraene, 2,7,9,13(17)-tetraene, 
2,7,9,14-tetraene, 2,7,9,15-tetraene, 2,7,9,16-tetraene, 2,8, 
11,13(17)-tetraene, 2,8,11,14-tetraene, 2,8,11,15-tetraene, 
2,8,11,16-tetraene, 2,8(14),9,11-tetraene, 2,8(14),9,12-tet 
raene, 2,8(14),9,13(17)-tetraene, 2,8(14),9,15-tetraene, 2,8 
(14),9,16-tetraene, 2,9,11,13(17)-tetraene, 2,9,11,14-tet 
raene, 2,9,11,15-tetraene, 2,9,11,16-tetraene, 2,9(11),12,14 
tetraene, 2,9(11),12,15-tetraene, 2,9(11),12,16-tetraene, 
2,11,13(17),14-tetraene, 2,11,13(17),15-tetraene, 2,11,13 
(17),16-tetraene, 2,12,14,16-tetraene, 2,8,11,13(17)-tet 
raene, 2,8,11,14-tetraene, 2,8,11,15-tetraene, 2,9,11,13(17) 
tetraene, 2,9,11,14-tetraene, 2,9,11,15-tetraene, 2,9,11,16 
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15-tetraene, 8(14),9,11,13(17)-tetraene, 8(14),9,11,15 
tetraene, 8(14),9,11,16-tetraene, 9,11,13(17),14-tetraene, 
9,11,13(17),15-tetraene, 9(11),12,14,16-tetraene, 11,13(17), 
14,16-tetraene, 1,3,5(10),6,8-pentaene, 1,3,5(10),6,9(11) 
pentaene, 1,3,5(10),6,11-pentaene, 1,3,5(10),6,12-pentaene, 
1,3,5(10),6,13(17)-pentaene, 1,3,5(10),6,14-pentaene, 1,3,5 
(10),6,15-pentaene, 1,3,5(10),6,16-pentaene, 1,3,5(10),7,9 
(11)-pentaene, 1,3,5(10),7,11-pentaene, 1,3,5(10),7,12-pen 
taene, 1,3,5(10),7,13(17)-pentaene, 1,3,5(10),7,14-pentaene, 
1,3,5(10),7,15-pentaene, 1,3,5(10),7,16-pentaene, 1,3,5(10), 
8,11-pentaene, 1,3,5(10),8,12-pentaene, 1,3,5(10),8,13(17) 
pentaene, 1,3,5(10),8,14-pentaene, 1,3,5(10),8,15-pentaene, 
1,3,5(10),8,16-pentaene, 1,3,5(10),8(14),9(11)-pentaene, 
1,3,5(10),8(14),11-pentaene, 1,3,5(10),8(14),12-pentaene, 
1,3,5(10),8(14),13(17)-pentaene, 1,3,5(10),8(14),15-pen 
taene, 1,3,5(10),8(14),16-pentaene, 1,3,5(10),9(11),12-pen 
taene, 1,3,5(10),9(11),13(17)-pentaene, 1,3,5(10),9(11),14 
pentaene, 1,3,5(10),9(11),15-pentaene, 1,3,5(10),9(11),16 
pentaene, 1,3,5(10),11,13(17)-pentaene, 1,3,5(10),11,14 
pentaene, 1,3,5(10),11,15-pentaene, 1,3,5(10),11,16 
pentaene, 1,3,5(10),12,14-pentaene, 1,3,5(10),12,15 
pentaene, 1,3,5(10),12,16-pentaene, 1,3,5(10),13(17),14 
pentaene,1,3,5(10),13(17),15-pentaene or a 1,3,5(10),14,16 
pentaene androstene. 

As is apparent from the F 1 C structure, When a double bond 
is present at a given position in any of these androstenes, one 
or tWo Variable groups at the steroid ring atoms Will be absent. 
Thus, When a double bond is present at the 16-position, one 
R3 and one R4 Will be absent, When a double bond is present 
at the 5-position, R10 at the 5-position Will be absent, When a 
double bond is present at the 5(10)-position, R10 at the 5-po 
sition and R6 Will be absent as shoWn in the structures or When 
a double bond is present at the 5(10)- and 6-positions, R10 at 
the 5-position, R6 and one R2 Will be absent as shoWn in the 
structures 
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-continued 

Wherein 0, 1, 2, 3 or 4 additional double bonds are present in 
the rings. 

In some embodiments, the formula 1 compound contains 
no double bonds and is a 50t- or 5[3-androstane compound or 
an analog thereof. Reference to a 1 -ene compound means that 

a double bond is present at the 1-2 position, reference to a 

5-ene or a 5(6)-ene compound means that a double bond is 

present at the 5-6 position, reference to a 5(10)-ene com 
pound means that a double bond is present at the 5-10 posi 

tion, While reference to a 5(10),16-diene compound means 
that a double bond is present at the 5-10 and at the 16-17 

positions. Similarly, reference to a 13(17) double bond means 
a double bond is betWeen the 13- and 17-positions and refer 
ence to a 9(1 1) double bond means a double bond is betWeen 

the 9- and 11-positions, While a 9 and a 9(10) double bond 
means a double bond is betWeen the 9- and 10-positions. 

Other double bond positions in the steroid rings are de?ned in 
an analogous manner. When a compound such as an andros 

tane or an andro stene Without a double bond at the 5-position 

is described, the hydrogen atom or other substituent at the 
5-position Will be in the ot-con?guration, unless speci?ed 
otherWise explicitly or by context. When the hydrogen atom 
or other substituent at the 5-position is in the [3-con?guration, 
the compound name or description Will usually specify this. 
Thus, 30t-amino-1 6a, 17 [3 -dihydroxyandro stane, 
3[3-amino-16a,17[3-dihydroxyandrostane or 30t-amino-160t, 
17[3-dihydroXyandrost-1,9(11)-diene the hydrogen atom at 
the 5-position is in the ot-con?guration. Similarly, for 
30t-amino-16a,17[3-dihydroXy-5[3-androstane, 3 [3 -amino 
16a,17[3-dihydroXy-5[3-androstane or 30t-amino-160t,17[3 
dihydroXy-5[3-androst-1,9(11)-diene the hydrogen atom at 
the 5-position is in the [3-con?guration. Other classes of com 
pounds are de?ned in an analogous manner. 

for 

FlCs include compounds having the structure 5, 6, 7, 8, 9 
and 10, 














































































































































































































































































